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ABSTRACT
A rock model is constructed for the orthoquartzitic 
sandstone complexes of northern Alabama by examining out­
crops which are sufficiently large, or sufficiently closely 
spaced, that the patterns of vertical and horizontal varia­
tion are detectable. The basic units, from which the model 
is built, are rock units from one inch to several feet in 
thickness. These are defined primarily on the basis of 
composition and texture, and secondarily, in the case of 
sandstones, by the sedimentary structures. The resulting 
rock model is never present in its entirety in any single 
exposure, but all outcrops of the orthoquartzitic sand­
stones are explained by their relationship to the model.
With the rock model firmly established, inferences are 
made concerning the environmental processes of deposition.
The detailed attributes of the model are consistent with 
present day shoreline features, and establish that the sand­
stone bodies are representative of a beach-barrier situation. 
Furthermore, individual outcrops unequivocally indicate the 
seaward direction, thereby permitting paleogeographic recon­
struction. These results confirm an assertion by Ferm and 
Ehrlich (I967) that the orthoquartzites were deposited as 
beach-barriers on the outer fringes of a deltaic complex.
They also indicate a southerly source of detritus as es­
tablished by Ehrlich (1965)» and Ferm and Ehrlich (196?)» 
but show an additional source of sedimentary influx from 
the northeast. The two systems merged in north-central 
Alabama, and the sea was expelled northwestward by the 
combined sedimentary infilling from both sources.
INTRODUCTION
Carboniferous rocks in Alabama consist of a north­
ward tapering wedge of sediments which is about 1,000 
feet thick in northernmost Alabama, and nearly 10,000 
feet thick in the central part of the state. These 
rocks crop out on the linear flanks of the northeast- 
southwest striking ridges of the Appalachian Ridge and 
Valley province between Birmingham, Alabama, and Chat­
tanooga, Tennessee, and in the Appalachian Plateau, 
directly adjoining on the west (figure 1). In the 
Appalachian Plateau the rocks are practically undeformed, 
dipping very gently southward away from the Nashville 
Dome. The Ridge and Valley province is characterized by 
thrust faults and asymmetric or overturned folds, with the 
steeper overthrust limbs to the northwest. The Carbonif­
erous strata are overlapped from the southwest by Mesozoic 
sediments of the Gulf Coastal Plain, but are traced in the 
subsurface westward into Mississippi.
In the northern Plateau and Ridge and Valley areas 
north of Guntersville, limestone averaging 500 feet in 
thickness is overlain by between 10 and 200 feet of red, 
green and gray shales, which are capped by several hundreds 
of feet of orthoquartzitic sandstone interbedded with dark 
shales and minor coals. The limestones and red and green
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Figure 1 - Carboniferous rocks in Alabama and Mississippi* 
(From compilation by j. c. Ferm, 1961, in, Ferm, 
Ehrlich and Neathery, 1967)
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3shales are conventionally assigned to the Mississippian 
System, while the orthoquartzites and associated rocks, 
together with some of the underlying gray shales, are 
considered to be Pennsylvanian in age.
South of a line which extends along the strike of 
the Black Warrior Basin to Birmingham, whence it bends 
northeastward and approximately parallels the strike of 
the Appalachian structures into northwestern Georgia, 
the limestone grades laterally into a thick sequence of 
gray shales (Thomas, 1967). These shales are silty in 
their upper portions, with graywacke sandstones and thin 
coal beds. In these areas the orthoquartzites are over- 
lain by upward of 6,000 feet of shales, siltstones, gray­
wacke sandstones and conglomerate, which contain a rela­
tively large proportion of thick coal beds.
Several earlier workers, notably McCalley (1900) 
and Butts (1907, 1910, and 1927)* named and mapped rock 
units within the upper Carboniferous succession, McCalley 
recognized a lower barren orthoquartzitic sandstone inter­
val, later termed Lower Pottsville by White (Butts, 1927)» 
and six coal groups, subsequently referred to as Upper Pot­
tsville, The generalized stratigraphic succession is 
indicated in figure 2 ,
Ehrlich (1965) conducted a petrographic reconnaissance 
designed to detect the sedimentary source, which he conclud-
UPPER POTTSVILLE FORMATION
LOWER POTTSVILLE FORMATION
PARKWOOD FORMATION
^PENNINGTON FORMATION
w
CO
COM
CO
CO
FLOYD SHALE
BANGOR LIMESTONE
FORT PAYNE CHERT
Figure 2.- A generalized stratigraphic column for the 
Alabama Carboniferous.
5ed lay to the south in an eastward extension of the 
Ouachita trend. Thomas (1965) arrived at a similar con­
clusion based upon the distribution of lower Carbonif­
erous limestone and clastic facies. Chen and Goodell 
(1964), in a study of crossbedding and grain orientation, 
suggested a southwestward direction of transport for the 
Carboniferous sandstones of a part of the Ridge and Valley 
province in northeast Alabama and northwest Georgia.
Ferm and Ehrlich (19&7)» invoking an environmental 
approach, suggested that many of the rock units defined by 
earlier workers were facies equivalents, and that even the 
"Mississippian" and "Pennsylvanian” were at least in part 
time equivalent. They attributed the patterns of variation 
in the Carboniferous sediments to the northward progradation 
of a deltaic complex over geosynclinal and shelf facies. 
Offshore marine limestones and/or clays were progressively 
overridden by nearshore silts, beach-barrier quartz sands, 
and back-barrier and fluvio-deltaic dark clays, silts,
"dirty" sands and coals. (See figure 3)»
The objective of the present study is to construct a 
model for the Lower Pottsville orthoquartzitic sandstone 
complexes, based upon patterns of variation in the rocks.
The rock units, from which the model is built, are defined 
on the basis of composition, texture, and primary structures.
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Figure 3 - Plan view of a generalized delta, and its 
relationship to Carboniferous detrital 
sediments in northern Alabama, as proposed 
by Ferm and Ehrlich (1967).
7The spatial distribution and interrelations of these rock 
units are analysed by direct observation in outcrop, by 
the measurement of multiple vertical sections within each 
outcrop, and by the construction of photographic composites 
utilizing over 700 photographs.
The resulting rock model is to be compared with 
the attributes of present day shoreline features in order 
to test the assertion that the orthoquartzites sire repre­
sentative of beach-barrier environments. Furthermore the 
model is to be used in inferring land-sea positions in a 
regional paleogeographic reconstruction.
FORMULATION OF THE MODEL
Formulation of a model for the orthoquartzitic sand­
stone complexes necessitates an objective scheme of clas­
sification of the basic units from which the model is 
constructed. The basic units in this study are those 
which can be readily observed in the field and which vary 
from about one inch to several feet in thickness. Lime­
stone, siltstone and shale, seatrock and coal occur in 
relatively small quantities, and are not subjected to 
further subdivision. The sandstones, which are over­
whelmingly orthoquartzitic, are subdivided into smaller 
classes characterized largely by the primary sedimentary 
structures.
Classification of Sandstone Units
Fundamental in the classification of sandstone units 
is the sedimentary bed, which may be defined as a rock 
unit which is homogeneous in attributes of composition, 
-texture and structure relative to beds above and below. A 
sedimentary set is a homogeneous grouping of more or less 
parallel beds. The upper and lower bounding surfaces of a 
sedimentary set are normally sharp and well defined, but 
occasionally are transitional. A coset (McKee and Weir, 
1953) consists of two or more similar sets lying one upon
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Figure ^ - The relationship between a sedimentary bed, 
a sedimentary set, and a coset (after Mckee 
and Weir, 1953).
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b)
Erosional
Non-erosional
3) Shape of lower surface of set a)
b)
c)
d)
Planar
Irregular
Broadly concave upward 
Markedly concave upward
4) Attitude of lower surface of set a)
b)
Horizontal 
Dipping or variable
5) Thickness of beds a)
b)
c)
Less than 6 inches 
6 inches to 18 inches 
Greater than 18 inches
6) Attitude of beds a)
b)
c)
High angle 
Low angle 
Horizontal
7) Relationship of beds to lower surface 
of set
a)
b)
c)
Angular
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the other (See figure A).
In figure 5 the sedimentary beds sire objectively 
classified on the basis of such attributes as their mode 
of occurrence, thickness, attitude, and their relation­
ship to the upper and lower boundaries of the sedimentary 
set. The form, scale, and arrangement of the sets provide 
additional bases for classification. Certain of these 
criteria are derived from Allen (1953)» McKee and Weir 
(1953)» and Botvinkina (1959)• A single attribute in isola' 
tion is seldom diagnostic, but specific combinations are 
utilized to define a particular bedding type.
Type A
Type A sandstones or "accretion beds" (figures 6 and 
7) are characterized by the asymptotic contacts of thin, 
low angle beds with a slightly concave upward lower set 
boundary. Inclined at angles of less than 10 degrees, the 
beds are internally laminated. The sets, which are usual­
ly grouped in multiples, are separated by planes of low 
angle truncation. Individually the sets range in thick­
ness from the lower limit of 18 inches to over 10 feet.
The thickest of these tend to be solitary, with indistinct 
upper boundaries, and are composed of conformable beds of 
orthoquartzite with bedding plane partings of siltstone or 
clay shale.
12
Figure 6 - Type A accretion beds, Town Creek, near 
Geraldine, Alabama,
Internal lamination in type A accretion 
beds.
1>
Type B
Distinguished from the preceding type on the basis 
of their smaller size and the marked concavity of the 
lower set boundary, these troughlike beds (figure 8) are 
cut one into the other, and resemble the festoon beds of 
Knight (1929), Within the troughs relatively high angle 
crossbeds are both symmetrically and asymmetrically 
disposed, with variations in dip direction sometimes 
approaching a horizontal arc of almost 180 degrees. The 
maximum inclination of the foresets is approximately 25 
degrees,
A less commonly encountered subtype consists of 
laterally more extensive wedge-shaped sets of unidirec- 
tionally inclined crossbeds. These are normally very 
closely associated with the more ubiquitous festooned 
variety.
Type C
These are horizontally disposed rippled beds 
averaging about 2^ inches in thickness (See figure 9),
The beds occur in solitary sets, and are commonly ver­
tically and laterally gradational into shale or siltstone,, 
Thicknesses of the sets range from 1 foot to a maximum of 
over 30 feet.
Figure 8 - Type B festoon crossbeds in lower half of 
photograph, overlain by low angle type A 
accretion beds.
Figure 9 - Rippled type C beds between two and four 
inches in thickness, Hyatt Gap, Alabama.
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Type D
These horizontal beds differ from the preceding 
type in that they are occasionally as thick as nine 
inches, and have planar bounding surfaces. Solitary 
sets of substantial thickness normally have erosional 
bounding surfaces, but sets thinner than two feet are 
usually conformably intercalated with type C beds.
Type E
Type E beds are identical to the individual beds of 
either type C or D, from which they are differentiated by 
virtue of their solitary mode of occurrence. They are 
less than 18 inches thick, and are horizontally or sub- 
horizontally disposed within shaly sequences, displaying 
sharp lower contacts, (See figure 10).
Type F
Within this class are grouped all internally 
structureless channel-fill sandstones, which are charac­
terized by markedly concave lower bounding surfaces and 
sharp basal contacts (figure 11). The channels range in 
depth from 18 inches to over 20 feet, with widths of be­
tween five and *K) feet.
Figure 10 - Type E sandstones averaging nine inches 
in thickness, interbedded with silty 
shale, Rockledge, Alabama.
Figure 11 - Massive type F channel fill sandstones, 
with interbedded types A and B visible 
in the upper left hand corner, Cullman, 
Alabama.
20
Figure 12 - A lenticular type G sandstone bed in the
center of the photograph, within a sequence 
of burrowed shale and siltstone containing 
marine fossils.
21
Type G
These internally structureless sandstone beds 
(figure 12) differ from type F in that they are entirely 
surrounded by shale or siltstone. They are considerably 
thicker than type E beds, and occasionally exceed 20 
feet in thickness. The basal contacts tend to be abrupt 
and almost planar. The upper surface of the sandstone is 
commonly highly ferruginous, Petrographically they differ 
from all other units, being composed of graywacke sand­
stone.
Arrangement of the Rock Types
A preliminary reconnaissance of the area revealed 
abundant outcrops of orthoquartzites and associated rocks, 
exposing rock thicknesses ranging from 5 feet to over 700 
feet, and extending up to 1 mile horizontally. The 
quality of the smaller exposures was generally poor, and 
in addition, few of these were sufficiently closely spaced 
that patterns of lateral variation in the rocks were 
detectable. Seven outcrops were selected on the basis of 
size, quality of the exposure, and location, to provide the 
maximum information concerning both vertical and horizontal 
arrangement of rock types. These outcrops are designated 
Rockledge, Skyline, Hyatt Gap, Fabius, Cullman, Menlo and
22
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Figure 13 - Map of outcrop locations.
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Massey, and their locations are indicated on figure 13. 
Additional outcrops were examined, but the information 
derived was seldom important in the formulation of the 
model.
Of all exposures Rockledge exhibits the greatest 
variety of vertical rock sequences, and most clearly 
indicates their lateral relationships. The systematic­
ally related data from this one outcrop constituted a 
skeletal framework, or embryonic model, which became more 
detailed and better established as additional outcrops were 
examined.
At the base of the Rockledge outcrop, illustrated 
in figures l*f and 29, are green and gray shales which be­
come siltier upward and are capped by a type G sandstone 
20 feet thick. Resting upon the upper surface of this bed 
are thin slabs of ferruginous sandstone containing crinoid 
stems, small brachiopods, and trilobite fragments. The 
overlying gray shale is disconformably overridden by a 
lenticular complex of orthoquartzitic sandstone. (See "PI" 
on figure 1*0 , This sandstone complex, over 60 feet thick 
in parts, pinches out northeastward, laterally truncating 
dark shale. Extensive internally laminated type A accre­
tion beds are inclined at a low angle away from the 
truncating margin, giving way southwestward to laterally
a
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less continuous sets of these beds, which are separated 
by multiple planes of low angle truncation. Type B cross­
beds become progressively more abundant in the direction 
of thickening of the sandstone, and are commonly super­
imposed upon the type A accretion beds, giving rise to a 
somewhat confused pattern of sedimentary structures.
Vertical repetition of bedding arrangements, and 
faint discontinuities within the sandstone complex, 
indicate that it consists of several complexly related 
sequences lying one upon the other. (See "I”, "II", and 
"III" on figure 14).
The upper surfaces of "I" and "11" are overlain in 
part by penecontemporaneously slumped coaly siltstone. 
Within each sequence, type A beds characterize the north­
eastern portions, and are laterally transitional with 
type B crossbeds, which are inclined in a direction more 
or less perpendicular to the type A beds. Well defined 
channels, trending both subparallel and normal to the 
direction of accretion of the A beds, are most abundant 
within the upper portions of the complex, and contain mas­
sive type F sandstone which sometimes exhibits subordinate 
type A affinities.
At the southwestern end of the outcrop the "II" and 
"III" sandstone units thin abruptly downward and in the
26
lower parts interfinger with greenish-gray siltstones.
The "I" sandstone tongue is thickest and consists of type 
A and B beds intimately mixed. It does not interfinger 
with siltstones within the exposure. In the smaller sand­
stone digitations of units "II" and "III" types A and B 
merge outward into horizontal type C beds. The inter­
vening siltstones are laminated, flaser bedded, and pene- 
contemporaneously slumped in part. They contain type E 
orthoquartzite beds, which are most abundant within the
upper portions, with a capping set of type D beds, a seat-
rock, and a coal bed,
A considerably smaller lenticular orthoquartzite 
body, designated P2, is at approximately the same level as
the upper portions of PI. Its northern edge truncates
dark silty shale along a surface which is slightly concave 
upward and inclined at a low angle. At the other extremity 
the sandstone interfingers laterally with shale, the upper­
most tongues of sandstone extending farthest. Type A beds 
dip away from the truncating margin and merge laterally in 
the direction of interfingering with crossbeds of type B. 
Small channels containing type A sandstones trend more or 
less perpendicularly to the outcrop. The upper surface of 
the sandstone is flat and rootmarked and is overlain by 
three inches of coal.
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Beyond the interfingering terminations, the coal, 
with associated seatrock, extends over siltstones which 
become darker and shaly downwarde Thin type E beds of 
orthoquartzite are thickest and most abundant in the upper 
portions, whereas in the uppermost 5 feet type D beds are 
present. Plant remains are abundant throughout both sand­
stone and finer grained rocks. The siltstones, which 
exhibit flaser bedding and very small scale graded bedding, 
lap onto the gentle backslope of the larger sandstone 
complex PI.
Units PI and P2 are very similar in terms of their 
anatomical attributes. Apart from scale and the proportion 
of sandstone, the only marked difference lies in the con­
figuration of the upper surface, which in the case of PI 
is not flat, but slopes downward towards both interfinger­
ing and truncating margins. The internal structural re­
lations are similar if the compound nature of PI is taken 
into account, the "I” unit being equivalent to the central 
to inner portions of the overlying "II” and "III" units, 
which were initiated slightly farther northward, and are 
more completely visible within the outcrop.
The orientation of PI relative to marine facies at 
one end, and dark shales containing plant fossils at the 
other, suggests a land-sea transition, with sand bodies
28
representing the shoreline zone. If this is true then the 
coal capped, coarsening upward sequence between PI and P2 
represents an impounded lagoon, with a small beach P2 also 
facing in a seaward direction.
Resting disconformably upon dark shale which over­
lies P2, the unit designated Q1 consists largely of en 
echelon F sandstones and type A accretion beds, which are 
inclined in directions directly opposite those of similar 
structures in units PI and P2. It is terminated upward by 
a surface of erosion, above which is an abrupt change to A 
and B types similar in character and orientation to PI and 
P2 below. This unit, designated P3» consists of south­
ward inclined type A beds, interrupted by sets of type B. 
The innermost portions, which are exposed in a small ditch 
north of the roadcut, consist entirely of type A beds, and 
are overlain by silty shales and graywacke sandstones 
which are attributed to a fluvio-deltaic environment.
The designation of "PM and HQM units in the Rockledge 
exposure is based on differences in direction of inclina­
tion of the units. Thus all of those at Rockledge which 
are directed southwestward (in the direction of the marine 
facies) are designated "P", and those inclined northeast­
ward are "Q". At this outcrop there is no clearcut lithic 
differentiation between "PM and "Q”.
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At the Skyline exposure (figure 15) "P” facies are 
present, hut "Q" rocks are equally pb«andant and can he dif- 
ferentiated from "P" on purely lithic properties. As at 
Rockledge the "P" unit, consisting of A, B, and F sand­
stones, interfingers with green shales, in addition to which 
are marine limestones. Sparsely fossiliferous horizontal 
type C and D heds, poorly represented as facies equivalents 
of A and B strata of the "P" facies at the Rockledge out­
crop, are the dominant forms in the lower part of the 
Skyline exposure. Their intercalation with marine shale and 
limestone clearly verifies their general seaward position 
within the "P" facies.
Disconformahly overriding the marine sediments south­
ward are A, B and F heds, the distribution and inclination 
of which clearly associates them with the P component at 
Rockledge, The hase of the sandstone rises slightly out­
ward over the marine facies, and directly on its upper sur­
face lies a coal hed which increases in thickness from two 
to three feet from the southern to the northern part of the 
outcrop.
The overlying MQ" unit consists of very extensive 
type A and E heds inclined northward at a low angle. The 
multiple planes of low angle truncation, which are typical 
of the P units, are entirely absent, and the orthoquartzite
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A COMPARISON OF THE ATTRIBUTES OF
”P" Component
1) Accretion planes dip in direction 
of marine facies.
2) Type A beds, dominant towards 
the inner margins, are' transi­
tional with type B beds, which 
are generally inclined in a di­
rection more or less perpendicu­
lar to the type A beds.
3) Laterally persistent type A 
accretion beds are uncommon.
b) Multiple sets of type A accretion 
beds are separated by surfaces 
of low angle truncation.
5) Coal smut common on type A bed 
surfaces.
6) Upper surface channeled, with 
type F channel fill sandstones.
7) Abundant' quartz and siderite 
pebbles.
8) Occasional overturned type B 
crossbeds.
9) Internal anatomy shows relatively 
little variation from one local­
ity to another.
"P" AND "Q" COMPONENTS OF THE MODEL
"Q" Component
1) Accretion planes dip in direction 
of nonmarine facies.
2) Type A beds commonly merge later­
ally with type E beds, with type 
B sandstones inclined in the same 
direction as the A type.
3) Laterally persistent type A 
accretion beds are typical.
*0 Thick solitary sets of type A beds 
sometimes have transitional upper 
boundaries,
5) Thin silty partings common between 
type A beds.
6) Channeling confined to landward 
margins.
7) Abundant siderite pebbles, quartz 
pebbles less numerous.
8) Minor penecontemporaneous deform­
ation structures in type A beds.
9) Internal anatomy variable from 
one locality to another.
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beds, commonly interlayered with siltstone, are generally 
conformable. There is considerable admixture of type B and 
F beds. Both type A and B beds are inclined in the same 
direction, which is in marked contrast to their most 
typical relationships within the P units at Rockledge, 
where they tend to be mutually perpendicular, except 
towards the landward margins of the sandstone bodies.
Minor penecontemporaneous slumping is evident in some sand­
stone beds with thin clay partings. Overlying a single 
capping set of type A beds, which are inclined in the op­
posite direction, is a wedge of dark sideritic siltstone 
containing type E sandstones, which pinches out southward.
Above the siltstone wedge the type A beds, with 
subordinate en echelon F sandstones, are truncated lateral­
ly by a sequence of type B crossbeds interlayered with 
types A and F. Where the siltstone is overlain by the 
type A beds there is little evidence of erosion, but where 
B types are in contact with the siltstone, there is a well 
defined plane of truncation. Within the latter unit are 
channels up to 8 feet deep, which trend at right angles to 
the mean direction of maximum inclination of the beds. The 
channels are filled both by massive type F sandstone and 
type A beds.
Thus the "Q" facies in this outcrop consist of a
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series of beds inclined away from the marine facies in the 
direction of thickening of intercalated wedges of coal or 
carbonaceous siltstone. If the "P" facies comprise a sys­
tem of seaward facing beaches, the "Q" rocks appear to be 
the products of landward overwash, and collectively 
comprise washover fans and tidal deltas. Combining the 
data from Rockledge and Skyline, a preliminary model can be 
generated, wherein the "P" facies are similar but the "Q" 
facies differ (figure 16). At Rockledge a variable thick­
ness of dark shale intervenes between the backslope of the 
underlying PI unit and the base of Ql, but at Skyline only 
a coal bed separates the two units. The Rockledge Ql unit 
is terminated upward by the development of P3» but at Sky­
line it is vertically more persistent.
The Hyatt Gap exposure (figure 17) exhibits to a 
greater degree than Rockledge and Skyline the character of 
the shaly marine components. Shales containing thin silty 
interbeds are encountered at 5 different levels in the 
lower portions of the Hyatt Gap outcrop, and at each level 
they become coarser upward both by an increase in the average 
grain size, and by the progressive intercalation of type G,
E and B sandstones. Five such sequences, each consisting 
of shales at the base, and siltstones with a large propor­
tion of sandstone at the top, are stacked vertically one
- - uio-ure 16 - Preliminary model illustrating seaward inclined "P
° facies, and variation in "Q." -facies as evidenced at
______ —  Rockledge and Skyline.
a) Backslope of "P" facies overlapped by coarsening upward shales and siltstones, with thin 
sandstone beds in the upper portions, capped by seatrock and coal, e.g. Rockledge.
b) Backslope of "P15 overlain by coal and extensive landward inclined sandstone sheets with ^  
some siltstone interbeds, e.g.■Skyline. -p-
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Figure 17 - "P" and "bay fill" facies at Hyatt Gap, AL
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upon the other. The upper sequences are more condensed, 
with thicker sandstones between them, and are 10 to 20 
feet thick as compared with 50 feet in the lowermost 
exposed sequence. Sparse marine fossils are present 
within some of the sandstones, while the siltstones are 
commonly burrowed within the upper portions of each 
sequence. Capping the entire succession is five feet of 
carbonaceous shale, which is markedly channeled by the 
overlying orthoquartzites designated "I" on figure 17.
The internal anatomy of this lowest thick ortho- 
quartzite is consistent with the central and outer por­
tions of the P component of the model, but differs slight­
ly from Rockledge and Skyline in that westward inclined 
type A accretion beds are all but obscured by the scal­
loped lower bounding surfaces of perpendicularly oriented 
type B festoon crossbeds. These rocks merge westward and 
upward with a slightly burrowed sequence of type C and D 
beds. The next overlying sandstone consists of a channel­
ing F type sandstone at the base, grading upward into 
types D, E and C. The latter beds are moderately burrowed, 
with conspicuous tracks and trails on the bedding planes. 
The overlying partially bioturbated siltstone contains 
minor sandstone beds of types E and C, within which marine 
fossils are occasionally encountered. This part of the sec
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tion differs from previous outcrops in that the horizontal 
C, D, sind E heds, which elsewhere were present in the 
lower frontal portions of the "p" components, at Hyatt Gap 
tend to overlap and interfinger with the type A and B beds 
to a greater degree than previously observed. This aspect, 
illustrated on figure 18, produces a further modification 
of the Rockledge-Skyline model.
The upper part of the Hyatt Gap exposure consists of 
two orthoquartzitic sandstone units designated •'III” and 
"IV", which replicate the attributes of the "P" facies at 
Rockledge and Skyline, They are separated by a westward 
thickening wedge of coaly penecontemporaneously slumped 
siltstone, as were the units at Rockledge, plus an irregular 
bed of sandstone containing ironstone pebble conglomerate 
and abundant rafted coal strips. Type A beds are lateral­
ly gradational into type B sandstones, with an extensive 
zone of transition. Massive type F beds occur as channel 
fill, and are most abundant in the upper portions of the 
units.
Further confirmation and modification of the model 
comes from the Fabius outcrop. (See figures 13 and 19),
Type A accretion beds in sequences "I” and "II” are cut 
perpendicular to their mean direction of dip by large chan­
nels up to 20 feet deep. (See the basal portions of ”1”
'.VAV-'
b )
Figure 18 - Arrangement of type C teds relative to the A and B sandstones of the outer 
"P" facies:
a) At Hyatt Gap, where the C beds overlap, and interfinger at a high level 
with the A and B sandstones.
b) At Rockledge and Skyline, where the C beds are confined to the lower 
frontal portions.. VjJoo
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series of beds inclined away from the marine facies in the 
direction of thickening of intercalated wedges of coal or 
carbonaceous siltstone, If the "P" facies comprise a sys­
tem of seaward facing beaches, the "Q" rocks appear to be 
the products of landward overwash, and collectively 
comprise washover fans and tidal deltas. Combining the 
data from Rockledge and Skyline, a preliminary model can be 
generated, wherein the "P” facies are similar but the "Q" 
facies differ (figure 16). At Rockledge a variable thick­
ness of dark shale intervenes between the backslope of the 
underlying PI unit and the base of Ql, but at Skyline only 
a coal bed separates the two units. The Rockledge Ql unit 
is terminated upward by the development of P3, but at Sky­
line it is vertically more persistent.
The Hyatt Gap exposure (figure 17) exhibits to a 
greater degree than Rockledge and Skyline the character of 
the shaly marine components. Shales containing thin silty 
interbeds are encountered at 5 different levels in the 
lower portions of the Hyatt Gap outcrop, and at each level 
they become coarser upward both by an increase in the average 
grain size, and by the progressive intercalation of type G,
E and B sandstones. Five such sequences, each consisting 
of shales at the base, and siltstones with a large propor­
tion of sandstone at the top, are stacked vertically one
' Figure l6 - Preliminary model illustrating seaward Inclined "Pn
  jxxH H H t”- — ° facies, and variation in "Q" 'facies as evidenced at
—  Rockledge and Skyline,
a) Backslooe of "P" facies overlapped by coarsening upward shales^ and siltstones, with thin 
sandstone beds in the upper portions, capped by seatrock and coal, e.go Rockledge.
b) Backslope of "P" overlain by coal and extensive landward Inclined sandstone sheets with 
some siltstone interbeds, e.g. Skyline.
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upon the other. The upper sequences are more condensed, 
with thicker sandstones between them, and are 10 to 20 
feet thick as compared with 50 feet in the lowermost 
exposed sequence. Sparse marine fossils are present 
within some of the sandstones, while the siltstones are 
commonly burrowed within the upper portions of each 
sequence. Capping the entire succession is five feet of 
carbonaceous shale, which is markedly channeled by the 
overlying orthoquartzites designated "I" on figure 17.
The internal anatomy of this lowest thick ortho- 
quartzite is consistent with the central and outer por­
tions of the P component of the model, but differs slight­
ly from Rockledge and Skyline in that westward inclined 
type A accretion beds are all but obscured by the scal­
loped lower bounding surfaces of perpendicularly oriented 
type B festoon crossbeds. These rocks merge westward and 
upward with a slightly burrowed sequence of type C and D 
beds. The next overlying sandstone consists of a channel­
ing F type sandstone at the base, grading upward into 
types D, E and C. The latter beds are moderately burrowed, 
with conspicuous tracks and trails on the bedding planes. 
The overlying partially bioturbated siltstone contains 
minor sandstone beds of types E and C, within which marine 
fossils are occasionally encountered. This part of the sec
37
tion differs from previous outcrops in that the horizontal 
C, D, and E beds, which elsewhere were present in the 
lower frontal portions of the "PM components, at Hyatt Gap 
tend to overlap and interfinger with the type A and B beds 
to a greater degree than previously observed. This aspect, 
illustrated on figure 18, produces a further modification 
of the Rockledge-Skyline model.
The upper part of the Hyatt Gap exposure consists of 
two orthoquartzitic sandstone units designated "III'’ and 
"IV", which replicate the attributes of the "P" facies at 
Rockledge and Skyline, They are separated by a westward 
thickening wedge of coaly penecontemporaneously slumped 
siltstone, as were the units at Rockledge, plus an irregular 
bed of sandstone containing ironstone peb.ble conglomerate 
and abundant rafted coal strips. Type A beds are lateral­
ly gradational into type B sandstones, with an extensive 
zone of transition. Massive type F beds occur as channel 
fill, and are most abundant in the upper portions of the 
units,
Further confirmation and modification of the model 
comes from the Fabius outcrop. (See figures 13 and 19),
Type A accretion beds in sequences "I" and "II" are cut 
perpendicular to their mean direction of dip by large chan­
nels up to 20 feet deep. (See the basal portions of "I"
a)
b)
Figure 18 Arrangement of type C beds relative to the A and B sandstones of the outer 
"P” facies:
a) At Hyatt Gap. where the C beds overlap, and interfinger at a high level 
with the A and B sandstones.
b) At Rockledge and Skyline, where the C beds are confined to the lower 
frontal portions..
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and upper left of "II" in figure 19). Some channels contain 
massive type F conglomeratic sandstone, whereas others are 
filled from the northern side hy type A beds. Rafted 
coals are common, and there is a tendency for the larger of 
these to rest against the steeper sides of the channels.
Type B beds are in close association with the A types, par­
ticularly in sequences "II" and "III",
An additional modification of the model is found at 
location "III" in the southern part of the Fabius exposure. 
Here the orthoquartzites overlie partially slumped siltstones 
containing three thin coal beds with seatrock, which several 
hundred yards farther south at "III" pass into silty shales 
with sideritic concretions containing marine fossils. One 
specific example of this lateral transition is a k inch 
thick band of sideritic clay ironstone (see "III") overlying 
a clay devoid of rootmarks, which passes northward in "II" 
into a thin coal and well developed seatrock. At location 
"II" where type A beds persist to the base of the sandstone 
the underlying shale is deeply scoured, but towards the 
southern margins in "III"- type C and D beds intervene at the 
base of the orthoquartzites, and the contact is less marked­
ly erosional. At Skyline, the only previous outcrop where 
C and D beds underlay A, B, and F sandstones, they were sepa­
rated from the latter group by shale and limestone. At Fabius
the two groups are in direct contact, and although a rel­
atively minor variate of the basic model, substantiates 
the interfingering relationships throughout the sandstone 
shale contact at the marine end of the "P" facies. (See 
figure 20).
Below the fossiliferous shale in the lower half of 
"III" is a discontinuous orthoquartzite bed which rests 
directly upon a thin coal. Where the underlying silt- 
stones are slumped in their upper portions, the sandstone 
above the coal is thickest; where they are undeformed, the 
sandstone is thin or absent. Below the level of slumping 
the siltstone contains a type G bed beneath which, in the 
basal portions of "III", the sediments become finer grained 
downward. Farther south thin sets of type C beds are 
present in the hillside, suggesting a vertical repetition 
of coarsening upward shaly sequences, which were observed 
in detail in the basal portions of the Hyatt Gap exposure.
Thus the Fabius outcrop provides modification of the 
model in terms of the extremely large channels in the 
upper parts of the orthoquartzite complex, the position of 
the C beds which underlie the A and B sandstones, and the 
presence of coaly facies underlying the "P" component.
Near Cullman on Interstate 65 two "P" type ortho­
quartzite complexes provide additional information concern-
Figure 20 - Arrangement of type C beds relative to the A and B sandstones of the outer 
iipn facj_es at Fabius.
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Figure 22 - Strike section of "P" facies near Cullman, Alaban
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ing the three dimensional geometry of the sandstone 
bodies. The sedimentary units are viewed approximately 
in strike section (figure 21) and their relatively large 
areal extent in this direction suggests that the "P" 
bodies are essentially linear, with dips on the A beds at 
right angles to the longer dimension. This outcrop 
further shows that the ends of these linear bodies inter­
finger laterally with dark shale. (See figure 22, at "a"). 
The lower complex is not illustrated, but as at Fabius it 
overlies a thin coal bed, beneath which is 20 feet of shale 
with thick limestone at the base. The upper orthoquartzite 
complex (illustrated on figure 22) contains rippled type C 
beds within the basal northern portions. These beds give 
way upward to a predominance of type A sandstones which 
are viewed in sections both oblique and perpendicular to 
the direction of maximum inclination. The lower bounding 
surfaces of the type A sets are very broadly concave upward. 
They are occasionally associated with subordinate type B 
sets, and are cut in the mean dip direction by large chan­
nels containing massive type F sandstone. The upper 
complex truncates at a low angle sandy siltstone, which 
itself contains minor parallel disconformities.
Another exposure, which like Cullman reveals a strike 
section of the "P” facies, is located at Menlo, Georgia.
The lower complex "I” in figure 23 overlies a thick se­
quence of shales and siltstones, which as at Hyatt Gap 
and Fabius, consist of coarsening upward packages between 
10 and 50 feet thick. A vertical sequence at "I" of 
eight orthoquartzite sandstone bodies averaging 10 feet in 
thickness, separated by 1 to 2 feet of flaser bedded silt- 
stone, is composed entirely of sandstone types A and F, 
plus siltstone. Channels up to 15 feet deep are cut into 
the upper sandstones, and contain bedding types similar to 
those in the unchanneled portions. This sequence of sand­
stones and siltstones seems to represent the landward 
edges of longitudinally exposed "P" units, and differs from 
previous outcrops in that each of the component sandstone 
bodies is truncated or channeled at its upper surface, yet 
is separated from the overlying sandstone body by siltstone. 
The sandstone bodies at Rockledge and at the upper part of 
Hyatt Gap were separated by much thinner and less persistent 
carbonaceous siltstone beds.
The 5° feet of silty shale overlying the "I" sand­
stones is succeeded by two superimposed complexes desig­
nated "11" and "III" on figure 23. Each consists predom­
inantly of F sandstone with type A affinities in the lower 
half, and a close association of types A and B in the upper 
half. Most of the accretion beds are cut more or less per-
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pendicularly to the southwestward true dip direction, 
whereas the transposed type B crossbeds trend subparallel 
to the roadcut. This section therefore appears to re­
present the outer portions of the main body of the "P" 
component, which was building southwestward.
The overlying siltstones (below "IV" on figure 23) 
coarsen upward and merge into horizontal E, C and D beds 
with highly carbonaceous shale on top. This "bay fill" 
sequence is disconformably overlain by the A and F sand­
stones of unit "IV", the characteristics of which are 
typical of the inner portions of the "P" component as 
seen at Rockledge and the upper parts of the Hyatt Gap 
exposure,
The last of the major outcrops is located five miles 
from Massey in northwest Alabama (figure 24), At the base 
of the exposure ("I" on figure 24) are weathered green silt 
stones containing marine fossils, which are overlain by a 
series of indistinct type A accretion beds with superim­
posed type B festoons. As within the lowermost "P" facies 
at Hyatt Gap, these beds merge laterally and upward into c 
and D sandstones capped by a discontinuous shale bed. The 
upper portions are scoured and overlain by a thin associa­
tion of A and F sandstones labelled "II", Above this at 
"III" is a complicated arrangement of slumped carbonaceous
^9
shale and siltstone, and B, F and E sandstone beds, which 
are markedly channeled and overlain in the northern part of 
the outcrop (locality b in figure 2k) by northward direct­
ed "P" facies designated "IV". The latter consists of A 
and F sandstones with a markedly channeled upper surface.
In the southern half of the outcrop (locality a) the deeply 
scoured "III" complex is overlain by a single set, 20 feet 
thick, of type A beds with shale and type E sandstone 
interbeds. (See "V"). The depth of channeling decreases 
towards the southern end of the outcrop, where the accretion 
beds override 20 feet of type B sandstone ("VI" on figure 
2k), and a wedge of dark silty shale which laps onto the 
gently sloping surface of the B sandstones from the other 
direction. The "V" body appears to represent a part of a 
landward building "Q" component. This contention is based 
upon the silty partings between extensive low angle ac­
cretion beds, the absence of multiple planes of low angle 
truncation, and the overriding by these beds of a wedge of 
dark shale, with progressive accretion in the direction 
of thickening. As at Rockledge and Skyline the "P" comp­
onent overlies, and is directed towards, the marine facies, 
while the "Q" component is built in the opposite direction, 
The "Q" component is remarkably similar to Skyline, but dif­
fers from it in terms of the nature of the lower bounding
a
▼
F t  ~  'Tri
VI
in
Sandstone 
“-IH r: Shale or siltstone
f ‘TWgT.7—
^ ^ 7  Brackish or marine fossils
SANDSTONE TYPES
Accretion beds
[b 8 |  Festoon crossbedsV/»M
ICS Rippled horizontal bed
r^DSj Planar horizontal beds 
Solitary beds 
Massive channel fill $an<
Figure 24 - Exposure of "P" and "Q" facies, near Massey, Ala
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Figure 25 - Extensive landward inclined type A and E
beds of the "Q" facies at Massey, Alabama.
Figure 26 - The "Q” facies at Massey, resting disconformably on a deeply channeled 
surface on the landward side of "P"
53
surface. Whereas at Skyline the accretion beds rest upon 
a coal bed which directly overlies the backslope of the 
"P” component, (see figures 25 and 26) at Massey they 
occupy an eroded channel 20 feet deep. The laterally 
equivalent "P" component at Massey is poorly exposed, and 
can be identified with assurance only in the lower parts.
Summary of the Data - The Rock Model
All of the attributes of the seven major outcrops 
can be summarized in a single three dimensional rock model 
which consists predominantly of two basic facies, "P" and 
"Q". The "P" component is a linear body, with dips on the 
type A accretion beds at right angles to the length. These 
bodies, each ranging in thickness between 10 and 30 feet, 
are commonly superimposed one upon the other, with dis­
continuous siltstone beds along the contacts. At the land­
ward end of one of the major lengthwise directions the "P" 
facies truncates shale, which is usually dark and silty 
with abundant plant remains. The other side grades into 
marine facies, with considerable variability in the mode of 
transition. At some localities the marine side of the "P" 
unit slopes abruptly downward, the thin protruding tongues 
of sandstone merging outward from A and B types into 
horizontal types C and D. Elsewhere the C and D sandstones
r5^
interfinger with the main thickness of the "p" component 
at a higher level, or even overlap it as at Hyatt Gap.
In addition, these horizontal strata may themselves he 
overridden by the A and B sandstones of the "P" facies, 
as at Fabius.
At the terminations of the long axes of the sand­
stone complexes, the HP" facies intertongue with dark 
shale in a direction perpendicular to the inclination of 
the accretion beds.
The MP" bodies are cut through by channels which tend 
towards parallelism with the long and short axes of the 
sandstone complexes. These channels, which are most 
abundant in the upper portions of the complex, range in 
depth from 18 inches to over 20 feet, and are most com­
monly filled with massive F sandstones.
Figure 27 represents a generalized plan view of the 
arrangement of rock types within the "P" component. Inter­
nally laminated type A accretion beds predominate towards 
the landward margins, and are inclined in the same direction 
as the dip of the lower contact of sandstone on shale.
The proportion of type B festoon crossbeds increases in 
the direction of seaward thickening of the "P" facies. 
Abundant quartz pebbles are both erratically disseminated 
and concentrated in troughs along the lower foresets
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of these beds, which, inclined at angles of up to 25 
degrees, are generally closely associated with the low 
angle type A beds. In the zone of initial interfingering 
of the A and B beds both varieties are inclined seaward, 
but this arrangement gives way outward to type B beds 
with an average dip direction which is perpendicular to 
the inclination of the type A beds, upon which they are 
transversely superimposed. The B crossbeds become 
progressively more dominant seaward, with planes of type 
A accretion widely spaced and indistinct. In the frontal 
portions of the ”P" facies these inclined beds are suc­
ceeded seaward by horizontal beds, both rippled and planar. 
The rippled C variety is far more common, and is composed 
of fine to very fine grained sandstone, which is frequently 
silty and calcareous. These beds are burrowed with varying 
degrees of intensity, and a ubiquitous characteristic is 
the abundance of tracks and trails on the undulating bedding 
planes. Planar type D beds, devoid of burrowing, are some­
times closely associated with the C beds, but tend to be 
slightly coarser grained, with faintly erosional basal 
contacts to the sets. Massive type G sandstones are also 
commonly encountered in these frontal portions. The outer­
most "P" facies interfinger seaward with red, green and 
gray marine shales, and occasionally, with oolitic and bio-
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clastic limestones.
The characteristics of the more variable "Q” com­
ponent, which lies landward of "P", are not as precisely 
known. Some of the variations are illustrated in figures 
16 and 26. At Rockledge it consists of a series of land­
ward inclined A and F sandstones, beneath which are dark 
shales and a coal bed capping a coarsening upward shaly 
sequence, with E and D beds in the upper portions. At 
Skyline the shales are absent and the backslope of the 
"P" unit is overlain directly by a coal bed, above which 
are landward inclined A, B and F beds of the "Q" facies. 
The type A beds are laterally very extensive, with bed­
ding plane partings of clay shale and carbonaceous silt­
stone. The lower foresets sometimes merge into type E 
sandstones and shale, which commonly exhibit minor pene- 
contemporaneous deformation structures. Farther land­
ward the sandstones of the "QM facies are broken by a 
wedge of dark siltstone which increases in thickness away 
from the backslope of the "P" sandstones. The A and B 
beds are both inclined in the same direction, except 
within channels which trend perpendicularly to the dip of 
the accretion beds. These channels become progressively 
larger in a landward direction, and obliterate parts of 
the lower foresets of the "Q" facies accretion beds. At
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Massey (figure 2*0 the arrangement of the A and E beds 
of the "Q" facies is remarkably similar to Skyline, but 
differs in that the beds occupy a deeply scoured channel, 
and override in a landward direction a large mound of 
type B beds. As at Skyline, an intercalated wedge of 
dark silty shale thickens markedly away from the marine 
"P" facies.
Of relatively minor importance in constructing the 
rock model, but of value in subsequent paleogeographic 
reconstruction, are the "bay fill" sequences which underlie 
and intertongue with the seawardmost portions of the "P” 
facies. These are shaly in the lower portions, coarsening 
upward both by an increase in the average grain size, and 
by the progressive intercalation of beds of siltstone and 
fine grained sandstone. The uppermost 5 to 10 feet general­
ly contains a large proportion of sandstone, either as thin 
beds of types C, D and E, or as a single bed of type G.
Some of these sandstones are burrowed* others are rootmarked 
and overlain by seatrock and coal. The principal character 
of importance is whether these sequences are essentially 
marine, i. e. contain marine fossils, and are burrowed in 
the silty and sandy portions, or nonmarine, with rootmarked 
sandstones and coal beds.
At Fabius and Menlo, thin coal beds cap very thick
59
"bay fill" sequences in the lower parts of the exposures.
The coal beds are overlain by similar but thinner sequences. 
At Cullman only a single thin "bay fill" intervenes between 
the thick limestones and the base of the orthoquartzites. 
Fossiliferous green siltstone, with sandstone in the upper 
portions, is overlain by almost two feet of seatrock and an 
erratic four inch thick coal bed, The orthoquartzite 
complexes at Skyline and Wiassey differ from Cullman in that 
they rest directly upon marine silty shales and limestones. 
In the lower part of the Hyatt Gap exposure are five marine 
or brackish "bay fill" sequences stacked one upon the other. 
Thus among the major orthoquartzite exposures, some are 
underlain by essentially marine or brackish water sediments, 
whereas others are underlain by nonmarine coal capped "bay 
fills" within which marine fossils were not encountered.
THE RELATIONSHIP OF THE ROCK MODEL TO BEACH PROCESSES
The seven major exposures of the upper Carboniferous 
orthoquartzite complex in northern Alabama have shown suf­
ficient features in common to formulate a generalized rock 
model, yet have also displayed enough variation to indicate 
important modifications. The principal components of the 
model are designated "P" and MQ", and are identified 
primarily on the basis of the seaward or landward directions 
of inclination of the accretion planes. In addition to these 
are "bay fill" sequences which represent finer grained equiv­
alents of the sandstone units.
The "P" facies consists basically of sandstone types 
A and B, with massive F sandstones occupying crosscutting 
channels. The landward side of "P" truncates the underlying 
sediments, which most frequently are dark silty shales.
This suggests that wave scour of an older deposit, generally 
marsh, was followed by deposition of winnowed quartz sand 
on the truncated surface. Gould and McFarlan (1959) invoke 
a similar explanation for the initial development of the 
chenier ridges of southwest Louisiana. The type A accretion 
beds, which predominate towards the inner truncating margins 
of the sandstone body, can be attributed to deposition on
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the upper beach foreshore under the delicate balance be­
tween swash and backwash (Thompson, 1937» McKee,1957)•
The dips, ranging between three degrees and eight degrees, 
are a measure of the inclination of the foreshore, while 
multiple surfaces of low angle truncation indicate changes 
in beach profile as documented by Psuty (1966). The lower 
bounding surfaces of these beds, which are very 
gently concave upward, suggest that the beaches may have 
been cusped.
Away from the truncating margins of the "P" compo­
nent are type B crossbeds, which in the zone of initial 
interfingering with the type A beds, are inclined seaward 
in accordance with the dip of the accretion planes# These 
B sandstones generally contain abundant rounded quartz 
pebbles. The attributes of this transitional zone are 
consistent with observations on modern beaches. In the 
foreshore zone, backwash currents carry particles seaward 
until they are checked by the uprush of the next wave.
The smallest particles are swept up the beach foreshore, but 
the largest settle to the bottom, accumulating seaward until 
they reach a depth where they cannot be moved landward by 
wave action. "The result is a steplike deposit whose upper 
surface is a continuation of the beach face, and whose outer 
surface is the single of repose of the sand," (Bascom, 196^,
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p. 207). A substantial tidal range creates more than one 
step, and it seems that the seaward migration of these 
steps, concommitant with outbuilding of the upper foreshore 
profile, might have been responsible for the interfingering 
relationships of the two bedding types.
Farther seaward the dips on the type B crossbeds are 
perpendicular to the inclination of the type A accretion 
beds, into which they are scoured. This arrangement was 
probably in response to the longshore migration of small 
linguoid or lunate ripples under the impetus of directed 
currents (C.H. Moore, Jr., personal communication). Low 
angle type A beds were more or less simultaneously deposit­
ed under the effects of translatory waves and backwash, 
and were partially obliterated by the migrating ripples.
The planes of accretion become more widely spaced and less 
distinct towards the frontal portions of the "P" facies, 
where the inclined A and B sandstones are succeeded lateral­
ly by horizontally bedded varieties.
The rippled, horizontal C beds are attributed to 
deposition offshore below the depth of effective wave action. 
Where the front of the MP" facies thins and slopes abruptly 
downward, as at Rockledge, the C beds are present in thin 
protruding tongues of sandstone. This suggests that higher 
wave energy was expended on the upper frontal portions of
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these buttress-like "PH facies than in the more protected 
situations where the C beds interfinger with and overlap 
the frontal A and B sandstones to a greater degree e.g. at 
Hyatt Gap. The type C beds are burrowed, with abundant 
bedding plane tracks and trails, in an arrangement which 
indicates that marine organisms burrowed vertically 
through the thin sandstone beds to the nutrient rich bed­
ding plane partings, which they followed laterally. (A. 
Donaldson, personal communication). The slightly coarser 
grained, planar D beds are devoid of burrows, and were 
probably in response to a slightly accelerated rate of 
sedimentary influx. Certain of the outermost type G beds 
appear to have been so effectively bioturbated that no 
internal structure is visible.
The red and green shales, with which the outermost 
sandstones are interfingered, are attributed to an off­
shore oxidizing environment similar to that described by 
King (1959, p. 136), where at a depth of 60 feet a rusty 
film was observed on the sediment water interface. The 
oolitic and bioclastic limestones, which sometimes inter­
finger with the frontal "P" facies, are assigned to off­
shore carbonate banks of an open shelf.
One of the major varieties of the "Q" facies consists 
of shales grading upward into siltstones, the upper portions
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of which contain thin sandstone beds, and are capped by 
a seatrock and a coal. This is interpreted as being 
representative of a lagoonal situation. Graded siltstone 
laminae, one eighth of an inch thick, suggest the settling 
from suspension in quiet water of poorly sorted sediments 
derived from landward. Frequently associated with these 
are flaser beds, which appear to be the products of starved 
ripple formation (Coleman and Gagliano, 19^5) . Abundant 
coalified plant remains, also thought to have been con­
tributed from a landward direction, are present throughout, 
but are more finely divided within the lower shaly portions. 
The orthoquartzites within this lagoonal sequence appear to 
be the products of two distinct processes. Certain of the 
thin type E beds appear to have been derived from sands 
washed landward over the barrier crest into the lagoon, while 
the thicker type A and D sets were possibly deposited by 
small tidal deltas. On the other hand some of the thin 
orthoquartzite beds appear to be the products of winnowing 
of the sediments which constitute the landward shores of the 
lagoon. For example, at the Rockledge exposure, dark silt- 
stones, containing a small proportion of fine grained sand, 
are truncated laterally by a small sandstone lens "P2", 
which appears to represent a beach probably developed by the 
action of small, high crested, wind generated waves on the
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lagoon. The capping seatrock and coal bed indicate ulti­
mate filling to a level where vegetation could take hold. 
Another major variation in the "Q" facies consists 
of landward inclined beds of types A and E, with subordinate 
type B beds dipping in the same direction. These sandstones 
are interpreted to have been of tidal delta or washover fan 
origin. At certain localities they blanketed landward thick­
ening marsh peats and lagoonal shales. Elsewhere they oc­
cupied deeply eroded channels, possibly tidal in origin. 
Channels trending parallel to the shoreline are progressively 
larger landward, probably as a result of the confinement of 
back-barrier current flow by the encroaching sediments.
PALEOGEOGRAPHIC RECONSTRUCTION
The rock model, and its genetic interpretation as a 
beach-barrier system, provide a basis for paleogeographic 
reconstruction in terms of barrier buildup and progra­
dation, The south to southwestward directions of seaward 
advance, which are indicated in figure 28 are in agreement 
with observations on several orthoquartzite complexes in 
eastern Tennessee (R.C. Milici, personal communication), 
but the directions at Hyatt Gap, Cullman, and Menlo are 
slightly more westward within the same quadrant. In 
marked contrast, the barrier system represented in the 
Massey outcrop is directed northward, a trend which 
accords with orthoquartzite complexes farther south in the 
Birmingham area. Finally, in the lower half of an exposure 
at Reid's Gap 30 miles north of Birmingham, the sandstones 
are built northward, in contrast with the westward direction 
of progradation in the upper part of the outcrop. These 
patterns suggest two distinct sources, one from the north­
east, and another to the south.
The Reid's Gap exposure of highly deformed sediments, 
visited in the later stages of the investigation and not 
described in detail, provides some indication as to the 
relative timing of depositional events. The upper of the
6?
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Figure 28 - Seaward directions as indicated by the ortho­
quartzite beach-barrier. complexes.
68
two orthoquartzite complexes appears to be built westward 
over dark back-barrier shales associated with the lower, 
northward advancing barrier system. Therefore, at this 
particular locality, the northward building sediments were 
earlier than those from the northeast. The Cullman and 
Massey exposures, each apparently reflecting a distinctly 
different system of sedimentary influx, are only eight miles 
apart. However, at neither locality is the shaly sequence 
beneath the orthoquartzites either very thick, or dominat­
ed by sediments related to an earlier developed deltaic or 
barrier complex. Thus it would appear that the barriers 
developed more or less synchronously, suggesting that the 
two sedimentary systems merged in north-central Alabama, 
expelling the sea towards the northwest.
The character of the strata between the thick lime­
stones and the base of the orthoquartzites indicates the 
nature of the sedimentary platform upon which the beach- 
barrier complex developed. Where coals and graywacke 
sandstones intervene, this suggests the initial development 
of a delta system, followed by partial reworking and the 
superimposition of beach-barriers. On the other hand, 
orthoquartzites resting directly upon marine facies 
indicate the development of barriers in the absence of any 
prior major deltaic influx. Thus the Rockledge, Fabius and
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Menlo exposures, together with the lower half of Hyatt 
Gap, represent the former situation, with harriers 
developed upon a deltaic substratum. The barrier systems 
at Skyline, Massey, and the upper part of Hyatt Gap were 
not associated with an abandoned delta lobe, but built 
out over an offshore platform.
SUMMARY
A model for the upper Carboniferous orthoquartzite 
complexes of northern Alabama consists of two basic om- 
ponents, one in which the accretion planes are inclined 
seaward, and the other in which the sandstone beds dip 
landward. The former is thought to represent a beach- 
barrier situation, and generally consists of several 
superimposed sandstone bodies, each ranging between 10 
and 30 feet in thickness. These sandstone bodies are cut 
through in their upper portions by channels which trend 
parallel to the long and short axes of the complex, and 
are filled with massive sandstone containing occasional 
accretion planes on the more gently sloping side of the 
channel.
The landward sides of the major sandstone bodies 
truncate dark shale or siltstone, and consist of internal­
ly laminated accretion beds, which are inclined seaward at 
angles of between three and eight degrees. These beds are 
thought to have been deposited under the combined action 
of swash and backwash on the upper foreshore of a beach. 
They are transitional seaward into festoon crossbeds which 
are inclined at angles of up to 25 degrees. In the land- 
wardmost zone of interfingering of the two bedding types, 
both are inclined seaward. Farther out from the shore the
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festoon crossbeds become more dominant, and are inclined 
in directions perpendicular to the dips of the accretion 
beds, into which they are scoured. This pattern is thought 
to be the product of ripple migration in response to long­
shore directed currents, The inclined beds give way sea­
ward to horizontally bedded sandstones, which are commonly 
both rippled and burrowed, and contain occasional marine 
fossils.
The other component of the model to landward is more 
variable. Where it is composed of coarsening upward shales 
and siltstones, with horizontal sandstone beds in the upper 
portions, and a capping coal bed, these sediments are inter­
preted as being of lagoonal origin. Elsewhere the back- 
beach is overlain by a coal bed, followed by landward in­
clined sheets of orthoquartzite, attributed to washover fans 
and tidal deltas. Some such sequences rest conformably upon 
the backbeach, while others overlie a markedly channeled 
surface landward of the barrier crest.
The orthoquartzite complexes are underlain, or inter­
fingered with, coarsening upward "bay fill" sequences of two 
varieties. One such sequence is devoid of marine fossils, 
and consists of dark silty shales, graywacke sandstones and 
coals, suggesting probable deltaic or back-barrier settings. 
The other variety involves marine shales and siltstones, 
with thin sandstones, commonly orthoquartzitic, in the upper
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portions, and can be attributed to a prodelta, delta front, 
or nearshore shelf environment,
Paleogeographic reconstruction, utilizing seaward 
directions as indicated by the beach-barrier complexes, 
reveals two directions of sedimentary influx, one from the 
northeast, and the other from the south. These two sys­
tems merged in north-central Alabama, causing the sea to 
withdraw towards the northwest.
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APPENDIX
Rockledge
Location: Section measured along U.S. in Highway 431, start­
ing at the top SWiSE-J sec, 9, T. 11 S., R, 5 E,, 
and ending in NEi|, SEj, sec. 17» T. 11 S., R. 5 E.
Interval Cum, Total
feet feet Description
5.0 5.0 Sandstone, micaceous, with siltstone
laminations.
1.5 6.5 Sandstone, fine grained, silty.
2.5 9.0 Siltstone, alternating dark and light
laminations, with lenticular beds of 
very fine sand up to one inch thick.
2.5 11,5 Sandstone, micaceous, weathered.
Rippled beds up to two inches in thick­
ness.
1.5 13.0 Sandstone, micaceous, weathered. Beds
two to six inches in thickness, inter­
nally cross laminated. Merges south­
ward with overlying unit.
4.5 17.5 Siltstone, with thin beds of very fine
sand up to two inches thick.
1.0 18.5 Sandstone, rippled, with thin shaly
partings.
5.0 23.5 Siltstone, interlaminated with whitish
very fine grained sand, which is inter­
nally cross laminated. Rippled through­
out,
6.0 29.5 Sandstone, low rank graywacke. Unit
takes lenticular form.
2.0 31.5 Sandstone, low rank graywacke, contains
shale pebbles. Crudely cross bedded.
2.0 33.5 Sandstone, low rank graywacke, Unit
takes lenticular form.
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Interval Cum. Total
feet Feet Description
1.0 34-. 5 Sandstone, low rank graywacke, contains
thin rafted coals. Crudely stratified,
10.0 4-4-. 5 Sandstone, low rank graywacke, contains
occasional rafted coals. Cross bedded 
in part. Truncates underlying shales.
NOTEs Entire graywacke sequence above thins southward to three 
feet.
20.0 64-.5 Shale, silty, with thin iron stained
sand beds up to five inches thick.
4-.0 68.5 Sandstone, micaceous, deeply weathered.
Contains local concentrations of shale 
pebbles. Unit thins southward.
6.0 74-.5 Shale, contains thin laminations of very
fine silty sand, and finely divided plant 
remains. Dark gray in color.
5.5 80.0 Concealed.
6.0 86,0 Sandstone, orthoquartzitic, fine grained.
Parallel beds six. inches to one foot 
thick, inclined at a low angle.
14-.0 100.0 Sandstone, fine grained orthoquartzitic.
Low angle cross bedded,
28.0 128.0 Sandstone, fine to medium grained ortho­
quartzite, Cross bedded to scale one to 
three feet, with predominant inclination 
southward. Contains lenses of quartz 
pebble conglomerate and scattered quartz 
pebbles. Minor channeling and cut and 
fill structures to scale of two feet.
,5 128.5 Sandstone, thinly bedded, contains
abundant rafted coals averaging one inch 
in thickness.
22.5 151.0 Sandstone, orthoquartzitic, with pea
sized quartz pebbles and thin rafted 
coals. Unit is composed of lenses, inter­
nally cross bedded to a scale of one to 
two feet.
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Interval
feet
1.0
11.0
8.0
5.0
2.0
15.0
10.0
1.0
1.0
0.5
6.5
o.5
2.0
0.5
Cum. Total
feet Description
152.0 Sandstone, thinly bedded.
163.0 Sandstone, fine grained orthoquartzite
containing small flakes of rafted coal. 
Cross bedded to a scale of six. inches 
to one foot,
171.0 Sandstone, fine to medium grained ortho­
quartzite. Cross bedded to scale one to 
three feet with some horizontal bedding.
176.0 Sandstone, conglomeratic orthoquartzite,
with lenses of quartz pebble conglomerate.
178.0 Conglomerate, pea sized quartz pebbles, 
thin rafted coals and horizontally dis­
posed shale pebbles up to two inches in 
diameter. Great lateral variation in 
thickness.
193.0 Sandstone, micaceous with abundant small 
grains of coal.
203.0 Sandstone, fine to medium grained, 
massive. Contains shale pebbles, large­
ly discoidal and oriented subhorizontally. 
Unit thins southward. Base disconformable.
204.0 Conglomerate, contains abundant shale 
pebbles. Base disconformable.
205.0 Shale, dark gray.
205.5 Sandstone, orthoquartzitic, rippled.
212.0 Shale, thin silt laminae and spasmodic 
sandstone stringers one inch thick.
212.5 Sandstone, orthoquartzitic, rippled.
214.5 Shale, silty, with abundant silt lam­
inations, very fine sandstone bands up
to two inches thick, and very thin rafted 
coals. Rippled throughout, with abundant 
load casts.
215.0 Siltstone, light colored and siliceous, 
rippled and iron stained.
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Interval
feet
7.0
10.0
1.0 
16.0
15.0
25.0
1.0 
4- 2.0
1.5
20.0
27.0
3.0
Cum. Total
feet Description
22.0 Siltstone, contains thin rafted coals.
Rippled, with occasional small scale mud­
flow structures.
232.0 Shale, silty, dark gray in color.
233.0 Coal.
24-9.0 Siltstone, sandy and poorly sorted. Some
very small scale graded bedding.
Contains abundant siderite nodules and 
plant fragments. Becomes truncated south­
ward by lens shaped unit of cross bedded 
orthoquartzite.
264.0 Shale, containing micaceous sandstone beds 
four inches to one foot thick, which pinch 
and swell laterally.
289.0 Siltstone, sandy in part, poorly sorted 
contains very small scale graded beds and 
thin sandstone bands. Siltstone contains 
siderite concretions.
290.0 Sandstone, orthoquartzite, with rafted
coals.
332.0 Sandstone, orthoquartzite, pebbly in upper
part, contains rafted coals. Cross bedded, 
with cut and fill structures, rippled in 
part.
333.5 Siltstone, well bedded,
353.5 Sandstone, orthoquartzite, containing
conglomerate and shale lenses. Exhibits 
cross bedding, ripple marks and groove 
casts. Base disconformable,
380.5 Sandstone, orthoquartzite, fine grained.
Contains thin conglomeratic layers. Cross 
bedded at a low angle.
383.5 Shale, silty, coaly in part.
4-0.0 4-23*5 Sandstone, orthoquartzite, conglomeratic 
with rafted coals. Cross bedded with 
minor cut and fill structures.
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Interval Cum. Total
feet feet Description
4.0 427.5 Siltstone, sandy with thin coals.
20.0 447.5 Sandstone, orthoquartzite, cross 
tedded.
0.5 448.0 Conglomerate, contains shale and 
quartz pettles.
24.0 472.0 Shale, gray with maroon hands.
2.0 474.0 Sandstone, silty and micaceous.
1.5 475.5 Siltstone, thins northward.
19.0 494.5 Sandstone, low rank graywacke, 
massive. Unit thins northward.
21.0 - 515.5 Siltstone, micaceous, contains rare 
pyritic nodules in upper half and 
abundant limonite and hematite nodules 
in lower half. Base not exposed.
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Skyline
Location: Section measured along State Highway 79 starting 
at the top in sec. 20, T. 35, 5 S.,
ending SW|, SE|, sec. 17, T. 35, R. 5 E.
.Interval Cum. Total
feet________ feet Description
1^.0 1^,0 Sandstone, fine grained orthoquartzite,
multidirectionally cross bedded to scale 
1 foot to 18 inches. Truncates under­
lying unit.
8.0 22,0 Sandstone, cross bedded to scale 6 inches
to 3 feet, beds inclined northward. 
Truncates underlying unit.
17.0 39.0 Sandstone, orthoquartzite, lowermost 2
feet contains abundant discoidal shale 
pebbles, cross bedded to scale 6 inches 
to 2 feet, beds inclined northward with 
some overturned cross bedding. Carbon­
aceous silty partings are present be­
tween the uppermost few sets. Unit thins 
northward where low angle accretion beds 
truncate high angle cross beds. Channel­
ed into underlying unit.
0,25 39.25 Coal, pinches out northward.
1.5 ^0.75 Sandstone, 2 inch thick subhorizontal
beds of fine grained orthoquartzite 
separated by laminated coaly silt. Unit 
pinches out northward.
2.0 ^2.75 Siltstone, laminated gray, coaly, con­
tains one inch thick bands of fine grain­
ed orthoquartzite which thicken north­
ward to 6 inches. Unit pinches out south­
ward,
2.0 *<4.75 Sandstone, medium to coarse grained ortho­
quartzite , with cross beds inclined south­
ward, thin lamina of coaly silt between 
beds.
Interval Cum, Total
feet feet Description
1.0
11.0
9.25
0.5
4.0
1.5
0.5
l.o
0.5
0.5
12.0
15.5
45.75 Sandstone, 1 to 2 inch thick beds of 
rippled orthoquartzite contain abundant 
plant remains, rafted coals, siderite 
pebbles and quartz pebbles. Unit 
pinches out southward,
56.75 Sandstone, fine grained orthoquartzite, 
beds 3 to 4 inches thick inclined north­
ward at a low angle, separated by lami­
nated micaceous carbonaceous silt up to 
3 inches thick. Unit thins southward.
66.0 Similar to the unit above, but contains 
occasional 18 inch thick sets of higher 
angle cross bedding.
66.5 Silt, coaly.
70.5 Sandstone, thin beds of orthoquartzite 
intercalated with sandy carbonaceous 
silt, contains abundant siderite pebbles 
and plant remains. Unit occupies depres 
sion in surface of underlying coal.
72.0 Coal, thins southward.
72.5 Siltstone, coaly, unit thins southward.
73.5 Coal, silty, thins southward.
74.0 Sandstone, coaly.
74.5 Siltstone, coaly.
86.5 Sandstone, fine grained, slumped along
thin partings of carbonaceous silt,
102,0 Sandstone, orthoquartzite, lenticular
beds with some horizontal bedding planes 
Contains quarter inch thick stringers of 
coal and clay ironstone. Minor cut and 
fill structures to scale of 1 foot.
1.0 103.0 Siltstone, green clayey. Unit thickens
southward to 5 feet maximum beyond which 
it thins once more.
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Interval
feet
8.0
0.5
8.0
11.0
8.0
5.0 
0.5
6.0
9.0
1.0 
10.0+
Cum. Total
feet Description
111.0 Limestone, contains well preserved 
corals,
111.5 Lignite, clayey.
119.5 Siltstone, greenish gray. Contains
rippled beds of slightly coarser mate­
rial.
130.5 Sandstone, rippled beds of very fine
grained orthoquartzite has abundant 
tracks and trails on bedding surfaces, 
plus occasional marine fossils.
138.5 Sandstone, fine grained orthoquartzite.
Unit is partly obscured, but both 
horizontal and inclined bedding are 
detectable. Unit thickens southward.
1^3.5 Shale.
1*14.0 Sandstone, fine grained orthoquartzite,
contains abundant tracks and trails.
150.0 Shale.
159.0 Limestone, contains abundant marine
fossils.
160.0 Shale, silty.
170.0+ Limestone.
8^
Hyatt Gap Section
Location: Section measured along U.S. Highway 231, beginning 
at top of Blount Mountain in the NW^NW^ sec. 16,
T. 13 S., R 3 E., and ending in the SWfSW|- sec. 10, 
T. 13 S., R. 3 E.
Measured by John G. Ferm and Thornton L. Neathery, February 
1957
Interval Cum. Total
feet  feet Description
18.0 18,0 Sandstone, orthoquartzitic, in en
echelon lenticular units 10 to 15 feet 
thick; units internally crossbedded; 
some slumping and mud flow structure; 
bottom foot contains quartz and 
ironstone pebbles.
1,5 19.5 Sandstone, with coal strips, iron
stained.
19.0 38.5 Sandstone, orthoquartzitic, crossbedded
on scale of 1 to ^ feet.
5.0 ^3.5 Sandstone with ironstone pebbles and
rafted coal strips, channeled base, 
thins along outcrop.
6-8 50.5 Siltstone, with ironstone, underclay,
(7) and coal, in part penecontemporaneous-
ly slumped, truncated by overlying unit.
1^.0 6^.5 Sandstone, orthoquartzitic, crossbedded
on scale of 0.1 to 2 feet, base discon­
formable .
1.0 65.5 Shale, poorly exposed, non-persistent
coal seam truncated by beds above.
11.0 76.5 Sandstone, orthoquartzitic, crossbedded,
base disconformable cliff former, 
similar to unit 6.
2.0 78.5 Shale, with interbedded rippled silt­
stone.
1.0 79.5 Sandstone, very fine, laminated partly 
burrowed.
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Interval Cum. Total
~ feet_______feet Description
Siltstone, and silty shale, laminated 
and burrowed, some ironstone.
Shale, silty, with ironstone and 
burrows.
Shale, partly concealed.
Shale, silty, some laminations, some 
burrows.
Sandstone, in 2- to 4-inch beds.
Shale, very sparse laminations.
Sandstone, silty, with ironstones and 
some burrows, ledge former.
Shale, some ironstones in layers, minor 
silt laminations.
Sand and shale interbedded, iron 
cemented, marine fossils.
Shale, with silty laminae.
Sand and shale interbedded, iron 
cemented.
Siltstone, sandy, rippled laminae 1 
inch or less and a few beds of iron 
cemented sand; inter-fingers with top 
of underlying unit.
Sandstone, very fine grained, cross­
bedded up to 1 foot, rippled beds 1 
inch or less, disconformable base, 
burrows, iron stains. Unit is bench 
former on side of mountain.
Siltstone, and silty shale grading 
downward into unit below, iron crust.
Shale.
Shale, mostly concealed in ditch.
Sand, iron-cemented, burrowed, exposed 
in ditch.
3.0 82.5
10.0 92.5
6.0 98.5
10.0 108.5
5.0 113.5
4.0 117.5
1.0 118.5
6.0 124.5
1.0 125.5
7.5 133.0
1.5 134.5
5.5 l4o.o
30.0 170.0
6.0 176.0
12.0 188.0
3.5 191.5
.5 192.0
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Interval Cum. Total
feet feet Description
12.0 204.0 Sandstone, beds 1 foot or less, planar 
and continuous, sharp lower contact 
(exposed on both sides of small ravine)
17.0 221.0 Siltstone and sandstone; some rippled 
bedding, beds laterally persistent, 
thicknesses 1 to 6 inches, thickening 
toward bottom; interfingers with unit 
below.
18.0 239.0 Sandstone, disconformable at base, 
some cross-beds on scale 2 feet to 6 
inches, middle part is rippled bedded 
with some burrows, basal foot has 
ironstone conglomerate.
5.0 244.0 Shale, dark, carbonaceous.
10.0 254.0 Sandstone, top 6 inches burrowed; next 
2 feet cross-bedded with some deep 
burrows; lower part rippled.
8.5 262,5 Siltstone and sandstone interbedded, 
units 1 foot to 1 inch thick.
7.0 269.5 Shale, dark.
2.0 271.5 Sandstone, orthoquartzitic with abun­
dant ironstone nodules, ledge former, 
top 4 inches is an ironstone pebble 
conglomerate.
7.0 278.5 Siltstone, inter-bedded with sand­
stone 0.1 foot thick, rippled.
8.0 286.5 Shale.
28.0 314.5 Slide area, concealed, probably shale.
15.0 329.5 Shale, with very thin silt laminations.
1.5 - 0 331.0 Sandstone, brown, fossiliferous.
12.0 3^3.0 Shale, dark in lower half, silty in 
upper part, basal contact sharp.
10(est.) 353.0 Sandstone, silty, and siltstone, inter-
bedded, laminated; grading laterally 
into silty sand.
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Interval Cum. Total
feet  feet Description
/
21(est.) 374.0 Sandstone, silty, burrowed, parallel
fractures, weak, small scale laminations.
4.0 378.0 Silt, and sand interbeds, dark-brown;
very fossiliferous, crinoid stem casts.
6.0 384.0 Siltstone, laminated,
6.0 390.0 Shale, silty, with silty laminations and
interbeds.
17,0 407.0 Shale, dark with minor siltstone inter­
beds.
3.0 410.0 Sandstone, silty, and siltstone,
burrowed, abundant ironstones, very fos­
siliferous .
I
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Fabius
Location: Section measured along State Highway 117* start­
ing at the top in SW^NW^ sec. 25, T. 25, R. 8 E. 
and ending in SWj, SEj sec. 26, T. 25* R. 8 E.
Interval Cum. Total
feet________ feet Description
6.0 6.0 Sandstone, medium grained orthoquartzite,
containing abundant quartz pebbles. Base 
broadly channeled.
12.0 18,0 Sandstone, fine to medium grained con­
taining rafted coals. Scale of cross 
bedding ranges from one to six feet.
6.0 2^.0 Sandstone, massive lens.
17.0 if-1,0 Sandstone, fine grained orthoquartzite
containing scattered quartz and ironstone 
pebbles and rafted coals. Cross bedded 
to scale of one to three feet.
10.0 51.0 Sandstone, conglomeratic, containing
pebbles and boulders of shale, quartz 
clay ironstone plus rafted coals. Unit 
constitutes a lens.
1.0 52,0 Coal, discontinuous.
13.0 65.O Sandstone, fine to medium grained ortho­
quartzite containing scattered rafted 
coals. Cross bedded to scale of one to 
two feet, with some overturned cross 
bedding.
0.5 65,5 Ironstone conglomerate.
16.5 82.0 Sandstone, fine grained. Scale of cross
bedding one to four feet, with some 
overturned cross bedding. Contains minor 
cut and fill structures.
3.0 85.0 Sandstone, conglomeratic, with discoidal 
clay ironstone up to five inches in 
diameter.
89
Interval
feet
5.0 
(average)
10.0
.5
7.0
.5
8.5
8.0 
27.0
16.0
2.0
0.3
1.2
3.0
Cum. Total
feet Description
90.0 Sandstone, fine grained orthoquartzite
rippled beds less than six inches in 
thickness, with scattered flakes of 
coal Channeled base. Slumped in part.
100,0 Siltstone, dark gray with plant remains
and clay ironstone stringers. Contains 
discontinuous coals at six inches, five 
feet and eight feet below top of unit. 
Coals have maximum thicknesses of three 
inches, four inches and seven inches 
respectively.
100.5 Clay ironstone, containing marine
fossils.
107.5 Shale, silty, greenish gray in color. 
Contains discontinuous clay ironstone 
stringers.
108,0 Clay ironstone.
116.5 Siltstone, fissile, gray.
12^.5 Siltstone, micaceous.
151.5 Siltstone with graded laminations 
1/8 to \ inch thick. Contains scat­
tered marine fossils.
167.5 Siltstone, clayey, with thin layers of 
very fine grained sandstone. Clay 
ironstone stringers and nodules contain 
occasional marine fossils.
169.5 Sandstone, fine grained orthoquartzite 
containing abundant coal particles. 
Discontinuous, attaining a maximum thick­
ness of four feet.
I69.8 Coal.
171.0 Underclay.
17^.0 Siltstone, penecontemporaneously slumped,
rooted.
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iterval
feet
Cum. Total 
feet Description
2.0 176.0 Siltstone, rooted.
9.0 185.0 Limestone, sandy, oolitic with scat­
tered siderite grains. Rooted in 
uppermost eighteen inches.
1.5 186.5 Siltstone, massive.
1.0 187.5 Siltstone, 
laminated.
red and gray, finely
1.5 I89.O Sandstone, 
quartzite.
very fine grained ortho-
0.5 189.5 Siltstone, red.
2.0 191.5 Sandstone, very fine grained, silty.
1.0 192.5 Siltstone, r ed.
4.0 196.5 Siltstone, light gray.
2.0 198.5 Siltstone, ferruginous. Partly pene­
contemporaneously slumped.
3.0 201.5 Siltstone, light gray.
2.0 203.5 Siltstone, ferruginous.
1.5 205.0 Sandstone, 
scattered
fine grained. Contains 
fragments of marine fossils.
10.0 + 215.0 Shale and sandstone interbedded, large
ly concealed. Contains sparse marine 
fossils. Penecontemporaneously slumped 
in part. Base not exposed.
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Cullman
Location: Section measured along Interstat Highway 65 start­
ing at the top in NE-|SEf, sec. 12, T. 95* R. ^ W. 
and ending in 1ME|:, SE^, sec, 1 T, 95* R. ^ W.
Interval Cum. Total
feet feet Description
5.0 5*0 Sandstone, fine grained orthoquartzite,
heds average one to two inches in 
thickness, inclined southward at a low 
angle.
23.O 28.0 Sandstone, with internal cut and fill
structures to scale of one to three 
feet. Merges laterally southward into - 
laminated siltstone with thin sandy beds.
6.0 3^.0 Sandstone, beds inclined southward at
low angle.
8.0 ^2.0 Sandstone, massive with channeled base,
contains siderite concretions.
2.0 ^l4.0 Sandstone, beds inclined northward at
low angle.
9.0 53.0 Sandstone, undulating beds average four
inches in thickness and are inclined 
northward at a low angle. Top of unit 
is truncated.
7.0 60,0 Sandstone, massive orthoquartzite as
large scale channel fill, channel cut 
into sandstone cross-bedded in two 
directions to scale of two feet.
8.0 68,0 Sandstone, undulating beds averaging six
inches in thickness inclined southward 
at a low angle. Unit contains some 
small scale cut and fill structures, and 
truncates underlying unit.
1.0 69.O Sandstone lens bounded top and bottom by 
half inch thick bands of siltstone.
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Interval Cum. Total
feet________ feet Description
1.5 70.5 Sandstone, fine grained and massive.
Unit takes lenticular form.
0.5 71.0 Sandstone and siltstone interbedded.
2.5 73.5 Sandstone, fine grained and massive.
Unit takes lenticular form.
0.5 74.0 Siltstone, finely laminated.'
0.5 74.5 Sandstone containing abundant quartz
pebbles.
14.0 88,5 Sandstone, horizontal beds one to four
inches thick interbedded with highly 
carbonaceous siltstone. Truncated 
southward by overlying unit,
27.0 115.5 Shale, silty gray, containing sideritic
concretions. Penecontemporaneously 
slumped.
7.5 223.O Sandstone, lenticular beds average six
inches in thickness, contains thin 
rafted coals,
1.0 224.0 Sandstone, contains abundant quartz
pebbles and exhibits small scale cut 
and fill structures.
2.0 226.0 Siltstone with sandstone lenticles,
coaly.
1.5 227.5 Sandstone, lenticular beds average six
inches in thickness, contains rafted 
coals and shale pebbles.
2.0 229.5 Siltstone, with sandstone lenses up to
six inches in thickness.
6.5 236.0 Sandstone, medium grained, carbonaceous.
Lenticular beds to scale one to three 
feet.
1.5 237.5 Sandstone, cross beds inclined northward.
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interval
feet
1.5
1.5 
1.0
5.5
0.5
6.5
1.0
3.0
2.5
3.5
4.0
18,0
11.0
8.0
Cum. Total 1
feet Description
239.0 Siltstone, containing rippled sandstone 
beds averaging one inch in thickness. 
Highly carbonaceous and sulfurous, with 
some well preserved plant remains.
240.5 Sandstone, coaly.
241.5 Siltstone, containing rippled beds of
very fine grained sandstone.
247o0 Sandstone, cross bedded to scale of one
foot, exhibits cut and fill structures.
248.5 Siltstone.
t
255.0 Sandstone, beds inclined southward at
low angle.
256.0 Sandstone, horizontal beds average one
inch in thickness, Unit constitutes a 
lens, with iron stained base.
259.0 Sandstone, cross bedded northward.
2 61.5 Sandstone, low angle cross bedding in
two directions.
265.0 Sandstone, beds average one foot.
Truncates underlying unit,
269.0 Sandstone, beds average six inches in
thickness, inclined southward at low 
angle. Truncates underlying unit,
287.0 Sandstone, cross bedded to scale one to
three feet in two directions. Contains
scattered quartz pebbles. Truncates 
underlying unit.
298.0 Sandstone, medium grained, massive.
306.0 Sandstone, beds inclined southward at
low angle. Penecontemporaneously slump­
ed in part.
94
Interval Cum. Total
feet________feet Description
6.5 312.5 Sandstone, horizontal beds average six.
inches to one foot in thickness. Base 
disconformable.
2.0 314.5 Sandstone, medium grained, massive
with broad cut and fill structures to
scale of two feet.
2.5 317.0 Sandstone, two inch thick beds inclined
southward at low angle.
2.0 3-19.0 Sandstone, rippled horizontal beds two
to three inches thick. Truncates under­
lying unit.
7.0 326.0 Sandstone, thinly bedded.
5.0 331.0 Sandstone, low angle cross beds with
occasional silty partings up to three 
inches thick. Contains thin rafted 
coals and scattered quartz pebbles.
6.0 337.0 Sandstone, fine to medium grained. Cut
and fill structures to scale of one foot 
and low angle cross bedding in two 
directions. Contains numerous rafted 
coals up to two inches thick, and scat­
tered quartz pebbles.
12.0 349.0 Sandstone, fine to medium grained, ex­
hibits abundant cut and fill structures. 
Contains abundant rafted coals and quartz 
pebbles.
6.0 355.0 Sandstone, broad cut and fill structures,
with low angle cross bedding in two 
directions.
11.0 366.0 Sandstone, beds six inches thick inclined
northward at low angle.
3.5 369.5 Sandstone, beds three inches thick
inclined southward at low angle.
4.0 373.5 Sandstone, medium grained and coaly,
truncated northward by overlying unit.
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feet_______feet Description
1.5 375*0 Sandstone, rippled beds two inches
thick, interbedded with thin gray 
shales with rafted coals.
1.0 376.0 Ironstone conglomerate, sulfurous with
rafted coals.
8.0 384.0 Sandstone, fine grained orthoquartzite,
sulfurous with plant remains. Undulat­
ing horizontal beds average four inches 
in thickness.
0.5 384.5 Coal, pinches out northward.
1.5 386.0 Underclay.
3.5 389.5 Siltstone, massive, sandy. Penecontem-
poraneously slumped. Rooted in uppermost 
two feet.
4.0 393*5 Shale, silty with three inch thick sand­
stone bands.
1*5 395*0 Shale, gray.
1.0 396.0 Sandstone, medium grained orthoquartzite.
1*5 397*5 Shale, gray.
1.0 398.5 Limestone, fine grained.
16,0 4l4.5 Siltstone, greenish, clayey, largely
concealed.
4.0 + 418.5 Limestone, cherty, base concealed.
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Menlo, Georgia
Locations Section measured along State Highway 48 starting 
at the top at Cloudland, Georgia.
Interval Cum. Total
feet________feet Description
3.0 3.0 Sandstone, orthoquartzite, medium to
coarse grained, cross bedded.
21.0 24,0 Sandstone, orthoquartzite, coarse
grained and conglomeratic with abundant 
well rounded quartz pebbles. Massive, 
with rafted coals near the base. Base 
disconformable.
8.0 32.0 Sandstone, orthoquartzite, medium
grained containing small lenses of con­
glomeratic material and rafted coals. 
Base disconformable. Thins westward.
1.0 33.0 Conglomerate, containing quartz, iron­
stone and shale pebbles and rafted 
coals. Iron stained. Unit constitutes 
a lens, pinching out laterally.
4.0 37.0 Shale, with thin silt laminations.
Contains finely divided plant remains.
4.5 41.5 Siltstone, sandy, interbedded with
shale, rippled throughout.
12.0 53.5 Sandstone, very fine grained, silty.
Horizontal beds rippled throughout.
1.5 55.0 Shale, dark gray, silty.
6.0 61,0 Sandstone, very fine grained, silty.
Rippled two inch thick beds with thin 
shale partings.
31.0 92.0 Shale, containing occasional thin beds 
of fine grained sandstone. Deeply 
weathered and largely concealed.
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feet________feet Description
10.0 102,0 Sandstone, orthoquartzite, fine grain­
ed, Thin rippled beds near the top, 
cut and fill structures and festoon 
cross bedding. Unit thins southward.
2.0 104.0 Shale, with silt laminations,
47.0 151.0 Sandstone, orthoquartzite, fine grain­
ed, Cross bedded to scale one to two 
feet, some cut and fill structures.
5.0 156,0 Sandstone, orthoquartzite, massive with
internal cut and fill structures.
3*5 159*5 Sandstone, fine grained with small shale
lenses.
8.0 167,5 Conglomerate, discoidal shale pebbles
in quartz sand matrix.
23.0 190.5 Sandstone, orthoquartzite, festoon and
lenticular beds, becoming thinner bedded 
towards the base.
6.5 197*0 Sandstone, orthoquartzitic, with abun­
dant plant remains, lenticularly bedded.
11.0 218,0 Sandstone, orthoquartzite, lenticular
beds up to five feet thick.
7.0 225.0 Sandstone, orthoquartzitic, lenticular
beds up to five feet thick.
54.0 279,0 Shale, with parallel silt laminations,
contains plant remains. Deeply weath­
ered.
3.0 282.0 Sandstone, orthoquartzite, cross bedded.
18.0 300,0 Sandstone, orthoquartzite, lenticular
beds, cut and fill structures.
1.0 301.0 Shale, silty, light gray in color.
17.0 318.0 Sandstone, orthoquartzite, cross bedded
to scale of three feet.
IInterval
feet
0.5
11.0
1.0
6.0
2.0
11.0
0.5
10.0
2.0
11.0
5.0
0.5
1.5
24.5
3.0
2.5
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Cura. Total
feet Description
318.5 Silt, light gray in color.
329.5 Sandstone, broadly lenticular accretion
beds.
330.5 Siltstone, with coal smut,
336.5 Sandstone, orthoquartzite, six inch
thick accretion beds.
338.5 Siltstone, sandy, contains thin rafted
coals.
349.5 Sandstone, orthoquartzite, cross bedded
to scale one to three feet.
350.0 Siltstone, gray.
360.0 Sandstone, cross bedded with cut and
fill structures to scale of two feet,
362.0 Siltstone, gray.
373.0 Sandstone, orthoquartzite, cross bedded,
378.0 Sandstone, orthoquartzite, very fine
grained, rippled beds average four 
inches in thickness.
378.5 Ironstone, hematite and powdery limonite.
380.0 Shale, silty, containing thin rippled 
beds of very fine grained sandstone.
404.5 Siltstone, sandy, micaceous, contain­
ing rippled beds of very fine grained , 
sandstone averaging two inches in thick­
ness. Slightly coarser grained and 
partly burrowed in lower half, with 
discoidal shale pebbles towards the base. 
Channeled into underlying unit,
407.5 Sandstone, silty, thin parallel beds.
410.0 Sandstone, silty, containing discoidal
shale pebbles. Horizontal rippled beds 
average two inches in thickness.
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33.0 443.0 Shale, silty, with thin beds of fine 
grained sandstone in the upper half.
1.0 444. 0 Sandstone, weathered, iron stained.
55.0 499.0 Siltstone, beds averaging two to three 
inches in thickness, intercalated with 
greenish gray shale. Burrowed in part. 
Mudflow structures in lower half.
1.5 500.5 Shale, greenish gray.
0.1 500.6 Coal.
0.9 501.5 Shale, coaly, abundant plant remains.
7.0 508.0 Shale, weathered.
1.0 509.0 Shale, coaly.
3.0 512.0 Sandstone, burrowed.
10.0 522.0 Concealed.
4.0 526.0 Sandstone, weathered, beds up to one 
foot thick interbedded with shale,
4.0 530.0 Sandstone, contains clayey lenses.
Cut and fill structures to scale of one 
foot.
1.0 531.0 Shale, deeply weathered.
0.2 531.2 Coal.
1.3 532.5 Underclay.
0.5 533.0 Shale, coaly.
1.5 534.5 Shale, dark brown, clayey.
6.5 54-1.0 Sandstone, fine grained, deeply weath­
ered.
81,0 622 Concealed,
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?0.0
28.0
Gum. Total
feet Description
692.0 Siltstone, thinly laminated, becomes
more shaly towards the base, contains
one inch thick bands of clay ironstone,
and rare thin burrowed zones.
720.0 Concealed.
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Massey Section
Location: Section measured along State Highway 157, start­
ing at the top in SE^NWj, sec. 31 T. 85, R. ^ W., 
and ending in NEi SWj, sec, 30 T. 85, R. ^ W .
Interval Cum. Total
feet feet Description
8.0 8.0 Sandstone, beds 1 foot thick, inter­
bedded with siltstone. Deeply weath­
ered.
2.0 10,0 Sandstone, cross bedding inclined
southward.
3*5 13.5 Siltstone, deeply weathered.
2.0 15*5 Sandstone, cross bedding inclined
southward at a low angle.
17.0 32.5 Sandstone, beds averaging nine inches
in thickness, interbedded with silt­
stone .
2.5 35.0 Sandstone, cross bedding inclined
southward. Merges northward with under­
lying unit.
14-.0 ^9.0 Sandstone, accretion beds averaging six
inches in thickness inclined southward 
and interbedded with gray silty shale. 
Base disconformable.
7.0 56.0 Shale, gray. Unit thins northward,
13.0 69.0 Sandstone, lenticular beds. Unit
pinches out northward.
1.0 70.0 Sandstone, fine grained, rippled beds
one inch thick, separated by a maximum 
of a quarter of an inch of shale 
containing plant remains.
2.0 72.0 Sandstone, three inch thick beds inter­
bedded with rippled silty shales contain­
ing plant remains.
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feet
5.0
1.0 
0.5
2.5
^.0
o.5
6,0
8.0
1.0
13.5
1.5
l.o
0.5
Cum. Total
feet Description
77.0 Sandstone, fine grained, slightly 
micaceous with very thin rafted coals. 
Horizontally bedded, with cut and fill 
structures.
78.0 Shale, silty, gray.
78.5 Shale and siltstone, interbedded.
Rippled with mudflow structures.
81.0 Sandstone, massive, containing abundant 
plant remains.
85.0 Sandstone, horizontal beds three to six 
inches thick, separated by coaly silt­
stone and shale with abundant plant 
remains.
85.5 Sandstone, rippled beds one eighth to 
one quarter of an inch thick, inter­
bedded with dark gray shale.
91.5 Sandstone, micaceous, rippled beds 
average one inch thick, interbedded with 
silt and shale with abundant plant 
remains. Mudflow structures throughout 
with well developed sole markings.
99.5 Sandstone, cross bedded. Conglomeratic 
towards the base, with scattered quartz 
pebbles throughout.
101.5 Siltstone, deeply weathered, forms notch,
115.0 Sandstone, internal cut and fill struc­
tures to scale six inches to two feet. 
Contains scattered quartz pebbles towards 
base.
116.5 Shale, silty gray.
117.5 Sandstone.
118.0 Siltstone, rippled, with dark shale
partings.
1.5 119.5 Sandstone, unit takes lenticular form.
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0.5 120.0 Shale, gray.
1.0 121,0 Sandstone, containing clay lenticles.
Rippled upper surface.
0.5 121,5 Shale, containing abundant plant
remains.
3.0 124.5 Sandstone, with internal cut and fill
structures. Unit takes lenticular form,
2.5 127.0 Siltstone, gray, containing thin shale
beds. Exhibits mudflow structures and 
contains abundant plant remains.
1.0 128.0 Sandstone, horizontally bedded, fine
grained,
0.5 128.5 Sandstone, rippled, very fine grained,
with thinshale interbeds.
3.5 132.0 Siltstone, clayey, with mudflow struc­
tures and plant remains.
1.5 133.5 Sandstone, horizontal rippled beds
averaging six inches in thickness.
Fine grained.
4.0 137.5 Sandstone, horizontal rippled beds
averaging one inch in thickness, 
contains thin shale partings.
13,0 150.5 Sandstone, medium grained with scat­
tered quartz pebbles. Contains broad 
cut and fill structures up to five 
feet thick.
3.0 153.5 Shale, gray.
6.0 159.5 Sandstone, fine grained, rippled beds
up to six inches thick, separated by 
thin carbonaceous shale. Unit exhibits 
mudflow structures.
0.5 160.0 Sandstone, fine grained and coaly.
Interval
feet
3.0 
10.0
8.0 
4.0
1.5
10.5
0.5
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163.0 Shale, silty, with sandy lenses contain­
ing mudflow structures.
173.0 Sandstone, medium grained, horizontal 
beds average six inches in thickness 
with rippled upper surfaces. Contains 
local concentrations of quartz pebbles.
181.0 Sandstone, fine grained rippled beds
averaging two inches in thickness inter­
bedded with dark carbonaceous shale.
185.0 Sandstone, medium grained, carbonaceous
and sulfurous, with thin rafted coals. 
Horizontal beds ranging between six 
inches and one foot in thickness have 
rippled upper surfaces.
186.5 Sandstone, iron stained, containing
quartz pebbles and coal flakes.
197.0 Sandstone, contains abundant quartz
pebbles and well preserved plant 
remains.
197.5 Sandstone containing abundant quartz 
pebbles, highly ferruginous.
8,0 + 205.5 Siltstone, clayey, contains marine 
fossils. Base not exposed.
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Reid's Gap Section
Location: Section measured on west side of Interstate Highway- 
65 on the northwest flank of the Sequatchie Anticli­
ne. Center N|r sec. 21, T. 13 S., R. 3 W.
Measured by Robert Ehrlich, John C. Ferm, and David Hobday, 
July 1967.
Interval Cum. Total
feet feet Description
1,5 1,5 Sandstone and siltstone, thin-bedded,
weathered.
3.0 4,5 Sandstone, in beds 2 inches to 1 foot
thick, appears to truncate unit below.
15.0 19.5 Sandstone, in beds 6 inches to 2 feet
thick, lenticular bedding, truncates 
unit below, some zones of shale chips.
2.0 21,5 Shale, poorly exposed.
6.0 27.5 Sandstone, thick-bedded, some shale
chip layers, truncates underlying unit.
0 - 3 , 0  29.O Shale, weathered
(1.5)
0 - 5 , 0  31.5 Sandstone, locally thin-bedded, 1 inch
(2 .5) to 6 inches thick, grades laterally
into 3 foot thick massive sandstone.
8.0 39.5 Sandstone, in beds about 2 feet thick.
7.0 ^6.5 Sandstone, thin-bedded, crossbedded, 6
inches to 2 feet thick, all except bot­
tom 2 feet truncated by thickening of 
overlying sandstone. Rafted coal at 
top of unit.
9.0 55.5 Sandstone, thin-bedded, probably cross­
bedded.
15.0 70.5 Sandstone, beds 6 inches to 3 feet, some
shattering due to faulting.
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6.0 76.5 Sandstone, beds 6 inches to 3 feet,
lenticular bedding. Rafted coal 
stringers at top of unit,
7.0 83.5 Sandstone, beds 6 inches to 3 feet
thick, friable, basal foot contains 
shale pebbles,
5.0 88.5 Sandstone, thick, lenticular bedded,
slightly discordant base,
12.0 100,5 Sandstone, beds 1 to 2 feet thick,
internally crossbedded,
30.0 130*5 Sandstone, beds mostly 2 to 8 inches
thick, some lenticular bedding, one 
lenticular 2-foot sand bed in center.
1*5 132.0 Sandstone, soft, thin-bedded, forms notch.
6.0 138.0 Sandstone, beds 2 inches to 1 foot
thick, lenticular bedding, truncates 
beds below.
9.0 147.0 Sandstone, beds 6 inches thick, all beds
dip 15° relative to overlying units.
4.0 151*0 Sandstone, massive,
15*0 166.0 Sandstone, thin-bedded and soft, with
a 4-foot hard ledge in center. Notch 
at bottom,
12.0 I78.O Sandstone, beds 2 inches to 1 foot
thick, lenticular cross beds,
12.0 190.0 Sandstone, beds 6 inches to 2 feet thick,
parallel bedding, truncates underlying 
unit in scours 2 feet deep.
5.0 195*0 Sandstone, beds 5 inch to 6 inches
thick, lenticular.
12.0 207.0 Sandstone, beds 4 inches to 2 feet
thick, minor scour at base. Sharp bot­
tom contact.
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3.5 210.5 Sandstone, beds 1 foot and less thick,
grading laterally into siltstone.
7.0 217.5 Sandstone, beds 4 inches and less
thick, interbedded with interlayered 
silty sandstones and soft black shale,
■§ inch and less thick, some ripple bed­
ding.
8.0 225.5 Siltstone, consisting of interbedded
silty sandstone and soft black shale,
\ inch thick.
4.5 230.O Siltstone, thin-bedded, 1 to 4 inches
thick, interbedded with sandstones 2 
to 4 inches thick, some ripple bedding.
9.0 239.O Sandstone, beds 2 inches to 1 foot,
planar bedding, some ripples. Sharp 
bottom contact.
13.0 252.O Sandstone, continuous beds 2 to ^
inches thick, interbedded with units 1 
foot thick of thinly bedded sandstone 
and clay.
8.0 260.0 Siltstone, with thin sandstone lamina­
tions 1/8 inch or less thick.
6.0 266.0 Sandstone, thin-bedded, soft, weathered.
Sharp bottom contact.
16.0 282,0 Sandstone, beds If- to 2 feet thick,
bedding parallel and broadly lenti­
cular, beds become thinner toward bot­
tom.
6.0 288.0 Sandstone, beds 2 inches to 1 foot
thick, crossbedding in upper part.
15.0 303.0 Sandstone, beds 2 inches to 2 feet
thick, thinner near the base, bedding 
parallel and lenticular.
5.0 308.0 Sandstone, beds 4 inches to 1 foot
thick, broadly lenticular and parallel. 
Sharp bottom contact.
1.5 309.5 Sandstone, with abundant ironstone placer.
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feet
0.7
2.3
17.5
2.0
7.0
2.0 
2.0
1.0
20,0
10.0
22,0
0.5
9.0
0.5
30.0
15.0
Cum. Total
feet Description
310.2 Coal, crushed and shaly.
312.5 Underclay.
330.0 Siltstone, partly concealed.
332.0 Shale, silty and well laminated.
339.0 Sandstone, beds 2 inches to 1 foot
thick, some plant debris.
3^1.0 Sandstone, thinly bedded and soft.
3^3.0 Sandstone, beds 2 inches to 1 foot
thick, low quartz content. Ledge
former.
3^4.0 Sandstone, thin-bedded, soft, forms
notch.
36^.0 Sandstone, beds 2 inches to 2 feet
thick, lenticular bedding with minor 
ripples.
37^,0 Siltstone and thin-bedded sandstone,
with a few sandstone, units 2 feet
thick made up of lenticular beds 2
inches to 6 inches thick. Some 
burrows and ripples. Top and bottom 
contacts sharp.
396.0 Sandstone, beds 2 inches to 2 feet 
thick, lenticular bedding, occasional 
fragment of rafted coal.
396.5 Shale, notch former.
^05.5 Sandstones, beds 2 to 3 inches thick,
broadly lenticular and thicker at the 
center, quartz pebble zone at the top.
^06.0 Shale (?), notch former.
^36.0 Sandstone, beds ^ inches to 1 foot
thick, pebbly, each bed cross laminated.
^51.0 Sandstone, beds 6 inches to 2 feet
thick, thicker near base where beds are
broadly lenticular.
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7.0
15.0
15.0
5.0
1.0
18.0
15.0
20.0 
9.0
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458.0 Sandstone, beds 2 feet or less thick, 
lenticular, 30 feet or less long, 
internally cross laminated, scour at 
base.
^73.0 Sandstone, beds 2 feet or less thick,
thinner at top, numerous internal
scours, notch at base.
488.0 Sandstone, beds 6 inches to 2 feet
thick, internally crossbedded, contains 
quartz pebbles,
493.0 Sandstone, beds 4 to 18 inches thick, 
lenticular.
494.0 Shale, silty, notch former.
512.0 . Sandstone, beds 6 to 18 inches thick,
thicker bedded in center, crossbedded 
on 1 to 2-foot scale, notch at base,
527.0 Sandstone, conglomeratic, with pea 
sized quartz pebbles, spring rises at 
base.
547.0 Sandstone, pebbly, beds'6 inches to 3 
feet thick.
556.0 Sandstone, beds 4 inches to 1 foot 
thick, lenticular but even bedded 
internally.
586.0 Sandstones, beds 4 to 5^ inches thick, 
thicker beds near top, thinner beds 
very lenticular.
30.0 6l6,0 Sandstone as above but exposed on 
bench above road cut.
VITA
David Kenneth Hobday, son of Kenneth Evans and 
Frances Janet Coombe Hobday* was born in Pietermaritzburg, 
South Africa, on July 3, 19^1. He attended the Estcourt 
High School, where he graduated in 1958* Following 
military training at the South African Naval Gymnasium at 
Saldanha Bay, he enrolled in i960 at the University of 
Natal, where he was awarded the B.Sc. degree in 196 ,^ and 
the M.Sc. degree in I966. He attended the Louisiana State 
University from January, 1966 until the date of his grad­
uation, He is a member of the South African Geological 
Society, the Geological Society of America, and the 
Society of Economic Paleontologists and Mineralogists.
Candidate: 
Major Field: 
Title of Thesis:
EXAMINATION AND THESIS REPORT
DAVID K. HOBDAY
GEOLOGY
UPPER CARBONIFEROUS SHORELINE SYSTEMS IN NORTHERN 
ALABAMA
Approved:
-Major Professor and Chairman
lean o f  the Graduate School
EXAMINING COMMITTEE
Date of Examination: 
 l,6.« I9..6.9
aSandstone
Shale or siftstone 
Carboneous shale 
Coal
Seatrock or root penetration
SANDSTONE TYPES 
Accretion beds 
1Tj| Festoon crossbeds 
Cjg Rippled horizontal beds 
D2i planar horizontal beds
Brackish marine fossils
iE^ 1 Solitary beds
Massive channel fill sandst 
Graywackem
F i gur e 29 - P a t t e r n s  of d i s t r i b u t i o n  of r o c k  t y p e s  at
R o c k l e d g e ,  A l a b a m a ,  d e r i v e d  f r o m  p h o t o g r a p h i  
c o m p o s  i t e s .
1 Sandstone
il-XH Shale or siltstone 
| Coal
Brackish marine fossils
SANDSTONE TYPES 
^  Accretion beds 
^  Festoon crossbeds
Rippled horizontal beds
SE35 Solitary beds
Massive channel fill sandstone
16
F i g u r e  30 - P a t t e r n s  of d i s t r i b u t i o n  of r o c k  t y p e s  at
S k y l i n e ,  A l a b a m a ,  d e r i v e d  f r o m  p h o t o g r a p h i c  
c o m p o s  i t e s .
SANDSTONE TYPES
wgj Accrarion bods 
Bfij Festoon crossbedsKM0
c l  Rippled horizontal bads
gjF^ rl
•2D2 Planar horizontal badsBAtt
feet
H30
( 7 miles to Gadsdqn
f o p
Solitary beds
Massive channel fill sandstone 
Graywacke
on of r o c k  t y p e s  at 
r i v e d  f r o m  p h o t o g r a p h i c
)NE TYPES
feetlorizontal beds
beds
honnel fill sandstone
16 miles to Scottsboro
)n of r o c k  t y p e s  at 
red f r o m  p h o t o g r a p h i c





b
V
b
b
▼
SANDSTONE TYPES
Sandstone
Sunditone, conglomerate 
Coal
jAg| Accretion beds
Festoon crossbeds 
I Massive channel fill sandston
F i g u r e  31 - The u p p e r  p a r t  of the F a b i u s  e x p o s u r e
s h o w i n g  p a t t e r n s  of d i s t r i b u t i o n  of roc k  
t y p e s  d e r i v e d  f r o m  p h o t o g r a p h i c  c o m p o s i t e s .
SANDSTONE TYPES 
^  Accretion bedi 
^  Festoon crossboda 
pj] Massive channel fill sandstone
6 e l l i i  to StevensonI
sure 
3f roc k 
smpos i t e s .

